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TITLE 



Nitrogen Containing Heterobicycles as Factor Xa Inhibitors 



5 



FIELD OF THE INVENTION 



This invention relates generally to nitrogen containing heterobicycles, which are 
inhibitors of trypsin-like serine protease enzymes, especially factor Xa, pharmaceutical 
compositions containing the same, and methods of using the same as anticoagulant agents 
for treatment and prevention of thromboembolic disorders. 

BACKGROUND OF THE INVENTION 
WO94/20460 describes angiotensin II compounds of the following formula: 

/ x^-Het 



X 

wherein X can be a number of substituents and Het can be a nitrogen-containing 
heterobicycle. However, WO94/20460 does not suggest Factor Xa inhibition or exemplify 
compounds like those of the present invention. 

WO96/12720 describes phosphodiesterase type IV and TNF production inhibitors 
of the following formula: 



wherein X can be oxygen and R 2 and R 3 can a number of substituents including 
heterocycle, heterocycloalkyl, and phenyl. However, the presently claimed compounds do 
not correspond to the compounds of WO96/12720. Furthermore, WO96/12720 does not 
suggest Factor Xa inhibition. 

W098/52948 describes inhibitors of ceramide-mediated signal transduction. One 
of the types of inhibitors described is of the following formula: 




n 



R 
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20 




O 



wherein Y, can be N-R,, R, can be unsubstituted aryl-alkyl or unsubstituted heterocyclic- 
alkyl and R, can be a substituted aryl group. W098/52948 does not mention factor Xa 
inhibition or show compounds like those of the present invention. 

U.S. Patent Nos. 3,365, 459 and 3,340,269 illustrates anti-inflammatory inhibitors 
of the following formula: 




-A 

X 



wherein A is 2-3 carbon atoms, X can be O, and R 1 and R 3 can be substituted or 
unsubstituted aromatic groups. Neither of these patents, however, exemplify compounds 
10 ofthe present invention. 

Activated factor Xa, whose major practical role is the generation of thrombin by 
the lumted proteolysis of prothrombin, holds a central position that links the intrinsic and 
extnns 1C activation mechanisms in the final common pathway of blood coagulation The 
generation of thrombin, the final serine protease in the pathway to generate a fibrin clot 
from its precursor is amplified by formation of prothrombinase complex (factor Xa, factor 
V, Ca 2+ and phospholipid). Since it is calculated that one molecule of factor Xa can 
generate 138 molecules of thrombin (Elodi, S., Varadi, K, Optimization of conditions for 
the catalytic effect ofthe factor IXa-factor VIII Complex: Probable role ofthe complex in 
the amplication of blood coagulation. Thromb. Res. 1979, 75, 617-629), inhibition of 
factor Xa may be more efficient than inactivation of thrombin in interrupting the blood 
coagulation system. 

Therefore, efficacious and specific inhibitors of factor Xa are needed as potentially 
valuable therapeutic agents for the treatment of thromboembolic disorders. It is thus 
desirable to discover new factor Xa inhibitors. 



25 
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SUMMARY OF THE INVENTION 
Accordingly, one object of the present invention is to provide novel nitrogen 
containing heterobi cycles that are useful as factor Xa inhibitors or pharmaceutically 
acceptable salts or prodrugs thereof. 
5 It is another object of the present invention to provide pharmaceutical compositions 

comprising a pharmaceutical^ acceptable carrier and a therapeutically effective amount of 
at least one of the compounds of the present invention or a pharmaceutical ly acceptable 
salt or prodrug form thereof. 

It is another object of the present invention to provide a method for treating 
10 thromboembolic disorders comprising administering to a host in need of such treatment a 
therapeutically effective amount of at least one of the compounds of the present invention 
or a pharmaceutically acceptable salt or prodrug form thereof. 

It is another object of the present invention to provide novel bicyclic compounds 
for use in therapy. 

15 K is another object of the present invention to provide the use of novel bicyclic 

compounds for the manufacture of a medicament for the treatment of a thromboembolic 
disorder. 

These and other objects, which will become apparent during the following detailed 
description, have been achieved by the inventors' discovery that the presently claimed 
20 bicyclic compounds, or pharmaceutically acceptable salt or prodrug forms thereof, are 
effective factor Xa inhibitors. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[1] Thus, in a first embodiment, the present invention provides a novel compound 
25 selected from the group: 
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or a stereoisomer or pharmaceutical^ acceptable salt thereof, wherein compounds of the 
above formulas are substituted with 0-2 R 3 ; 

G is a group of formula I or II: 



10 




I II 

9 
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ring D is selected from -(CH 2 ) 3 -, -(CH 2 ) 4 -, -CH 2 N=CH-, -CH 2 CH 2 N=CH-, and a 5-6 
membered aromatic system containing from 0-2 heteroatoms selected from the 
group N, O, and S, provided that from 0-1 O and S atoms are present" 

5 

ring D, when present, is substituted with 0-2 R; 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with 
0-1 R; 



10 



R is selected from CI, F, Br, I, OH, Q. 3 alkoxy, NH 2 , NH( Cl _ 3 allcyl), N(C,. 3 alkylb, 
CH 2 NH 2 , CH 2 NH(C,. 3 alkyl), CH 2 N(C,_ 3 alkyl) 2 , CH 2 CH 2 NH 2 , 
CH 2 CH 2 NH(Ci. 3 alkyl), and CH 2 CH 2 N(d_ 3 alkyl^; 

1 5 alternatively, ring D is absent; 

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and 
pyridazinyl, and ring E is substituted with R" and R'; 

20 R» is selected from F, CI, Br, I, OH, C,_ 3 alkoxy, CN, C(=NR8)NR7 R 9 

NHC(=NR8)NR7R9 N R8 C H(=NR7), C(0)NR7 R 8 > (CR 8 R 9 )tNR 7 R 8, SH> Cw 
alkyl-S, S(0)R3b, S(0) 2 R3a, S (0) 2 NR2 R 2 a> and OC p 3; 

R' is selected from H, F, CI, Br, I, SR 3 , C0 2 R3, N0 2 , (CH 2 ) t OR3, c M alkyl, OCF 3 , CF 3 , 
25 C(0)NR7 R 8 5 and (CR8R9),NR7 R 8 ; 

alternatively, R- and R' combine to form methylenedioxy or ethylenedioxy; 
Z is N or CR la ; 

30 

Z' isS, 0,orNR3; 



10 



<WO 0039131A1 1 



WO 00/39131 



PCT/US99/30316 



10 



Z2 is selected from H, C M alkyl, phenyl, benzyl, C(0)R3, and S(0) p R3c ; 

R la is selected from H, -(CH 2 ) r Rl\ -CH=CH-Rl\ NCH2R 1 ", OCH2R 1 ", SCH2R 1 ", 
NHCCHzMCr^tR 1 ', 0(CH 2 )2(CH 2 ),R> , > and S(CH 2 )2(CH 2 )tR 1 '; 

R 1 ' is selected from H, Ci_ 3 alkyl, F, CI, Br, I, -CN, -CHO, (CF 2 ) r CF 3 , (CH 2 )rOR2, 
NR2R2a C (0)R2c, OC(0)R2, (CF 2 ) r C0 2 R2c, S(0) p R2b NR2(CH 2 ) r OR2, 
C(=NR2c) N R2 R 2a N R2C(0)R2b NR2C(0)R3, NR2C(0)NHR2b NR2C(0) 2 R 2 a, 
OC(0)NR2a R 2b ? C (0)NR2R2 a> C(0)NR2(CH 2 ) r OR2, S0 2 NR2R2 a> NR2S0 2 R 2 b 
C 3 . 6 carbocyclic residue substituted with 0-2 R4a, and 5-10 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R 4a ; 

R 1 " is selected from H, CH(CH 2 OR2) 2 , C(0)R2c, C(0)NR2R2a S (0)R2b, S(0) 2 R2b, and 
15 S0 2 NR2R2a ; 

R 2 , at each occurrence, is selected from H, CF 3 , C\. 6 alkyl, benzyl, C 3 . 6 carbocyclic 

residue substituted with 0-2 R4b a c 3 . 6 carbocyclic-CH 2 - residue substituted with 
0-2 R 4b , and 5-6 membered heterocyclic system containing from 1-4 heteroatoms 
20 selected from the group consisting of N, O, and S substituted with 0-2 R 4b ; 

R 2 * at each occurrence, is selected from H, CF 3 , C N6 alkyl, benzyl, C 3 . 6 carbocyclic 

residue substituted with 0-2 R 4 b 5 . 6 mem bered heterocyclic system containing 
from 1-4 heteroatoms selected from the group consisting of N, O, and S substituted 
25 with 0-2 R4b ; 

R2b at each occurrence, is selected from CF 3 , C M alkoxy, Ci. 6 alkyl, benzyl, C 3 . 6 
carbocyclic residue substituted with 0-2 R4b an£ j 5 . 6 mem bered heterocyclic 
system containing from 1 -4 heteroatoms selected from the group consisting of N, 
30 O, and S substituted with 0-2 R 4b ; 
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R2c, at each occurence, is selected from CF 3 , OH, C M alkoxy, C,. 6 alkyl, benzyl, C 3 _ 6 
carbocyclic residue substituted with 0-2 R4b a„ d 5 . 6 memb ered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R4b ; 

5 

alternatively, R2 and R2a, together with ^ atom tQ ^ ^ ^ ^ 

form a 5 or 6 membered saturated, partially saturated or unsaturated ring 
substituted with 0-2 R4b ^ from ^ 

from the group consisting of N, O, and S; 

10 

R 3 , at each occurrence, is selected from H, C M alkyl, and phenyl; 
R 3a , at each occurrence, is selected from H, C M alkyl, and phenyl; 
15 R3b at each occurrence, is selected from H, C M alkyl, and phenyl; 
R 3c , at each occurrence, is selected from C,^ alkyl, and phenyl; 

A is selected from: 
20 C 3 - 1 o carbocyclic residue substituted with 0-2 R« and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R4; 

B is selected from: 
25 X-Y, C(=NR2)NR2R2a NR2 C (=NR2)NR2R2 a> 

C3-10 carbocyclic residue substituted with 0-2 R4* and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R4a ; 

30 X is selected from C,_4 alkylene, -CR2(CR2R2b )(CH2)t _, _ C(OK - C (=NRl>, 

-CR2(NR1"R2 K _ C R2 (OR 2 K . C R2 (S r2 K - C (0)CR2 R 2a_, -CR2R2ac( 0 ), - S (0 V , 

12 
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-S(0) p CR2R2a. ) -CR2R2a S (0) p -, -S(0) 2 NR2-, -NR2S(0) 2 -, -NR2S(0) 2 CR2R2a_ 5 
-CR2R2a S (0) 2 NR2-, -NR2S(0) 2 NR2-, -C(0)NR2-, -NR2C(0)-, 
-C(0)NR2CR2R2a_ > -NR2C(0)CR2R2a. ) -CR2R2a C (0)NR2-, -CR2R2a NR 2 C(0 )., 
-NR2C(0)0-, -OC(0)NR2-, -NR2C(0)NR2-, -NR2-, -NR2CR2 R 2a. } -CR2R2a NR 2. > 
5 O, -CR2R2a 0 -, and -OCR2R2a. ; 

Y is selected from: 
CH 2 NR2R2a ; 

CH 2 CH 2 NR2R2a ; 
10 Ci-io carbocyclic residue substituted with 0-2 R 4a , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4a ; 

R 4 , at each occurrence, is selected from H, O, (CH 2 ) r OR2, F, CI, Br, I, C M alkyl, -CN, 
1 5 N0 2 , (CH 2 ) r NR2R2a (CH 2 ) r C(0)R2c > NR2C(0)R2b C(0)NR2R2 a> 

NR 2 C(0)NR2R2a C(=NR2)NR2R2a C(=NS(0) 2 R*)NR2R2a ) 
NHC(=NR2)NR2R2a > C(0)NHC(=NR2)NR2R2 a) S0 2 NR2R2a NR2S0 2 NR2R2 a> 
NR2S0 2 -C,_4 alkyl, NR2S0 2 R5, S(0) p R5, (CF 2 ) r CF 3 , NCH 2 R>", OCH 2 R» 
SCH 2 R1", N(CH 2 ) 2 (CH 2 ) t Rl', 0(CH 2 ) 2 (CH2)tR 1, , and S(CH 2 ) 2 (CH 2 ) t Rl'; 

20 

alternatively, one R 4 is a 5-6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, O, and S; 

R 4a , at each occurrence, is selected from H, =0, (CH 2 ) r OR2, (CH 2 ) r -F, (CH 2 )r-Br, (CH 2 ) r - 
25 CI, CI, Br, F, I, C1.4 alkyl, -CN, N0 2 , (CH 2 ) r NR2R2a } (CH 2 ) r C(0)R2c, 

NR 2 C(0)R2b C(0)NR2R2a 5 (CH 2 ) r N=CHOR3, C(0)NH(CH 2 ) 2 NR2R2a 
NR2C(0)NR2R2a s C(=NR2)NR2R2a 5 NHC(=NR2)NR2R2a, S0 2 NR2R2a } 
NR2S0 2 NR2R2a } N R2S0 2 -C M alkyl, C^NHSC^-Ci^ alkyl, NR2S0 2 R5, 
S(0) p R5, and (CF 2 ) r CF 3 ; 

30 

13 
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alternatively, one R4a is a 5 . 6 mem bered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, O, and S substituted with 0-1 

R 5 ; 

5 R4b at ^ occurrence, is selected from H, =0, (CH 2 ) r OR3, F , CI, Br, I, Cm alkyl, -CN, 
N0 2 , (CH 2 ) r NR3R3a 5 (CH 2 )rC(0)R 3 3 (CH 2 ) r C(0)OR3c, NR3C(0)R3a, 
C(0)NR3R3a NR3 C (0)NR3R3a ) C (=NR3)NR 3 R3a NR3 C (=NR3)NR3R3a 
S0 2 NR3R3a, NR3 S 0 2 NR3R3a N R3 S 0 2 -C^ alkyl, NR3 S 0 2 CF 3 , NR3 S 0 2 - 
phenyl, S(0)pCF3, S(0) p -C M alkyl, S(OVphenyl, and (CF;,)^- 

10 

R 5 , at each occurrence, is selected from CF 3 , C,. 6 alkyl, phenyl substituted with 0-2 R6, 
and benzyl substituted with 0-2 R 6 ; 

R« at each occurrence, is selected from H, OH, (CH 2 ) r OR2, halo, C,_4 alkyl, CN, NO,, 
1 5 (CH 2)r NR2R2a )(CH2)rC(0)R2b) NR 2 C(0 )R2b NR2 C (0)NR2 R 2a, C (=NH)NH 2 ! 

NHC(=NH)NH 2 , S0 2 NR2R2a 5 NR2 S 0 2 NR2 R 2a > ^ NR 2so 2 C^ alkyl; 

R 7 , at each occurrence, is selected from H, OH, C,_ 6 alkyl, C,_ 6 alkylcarbonyl, C N6 

alkoxy, C M alkoxycarbonyl, (CH 2 ) n -phenyl, C^o aryloxy, Q.,0 aryloxycarbonyl, 
20 C6. 10 arylmethylcarbonyl, C M alkylcarbonyloxy C M alkoxycarbonyl, C^o 

arylcarbonyloxy Cm alkoxycarbonyl, C,_ 6 alkylaminocarbonyl, 
phenylaminocarbonyl, and phenyl Cm alkoxycarbonyl; 



25 



R8, at each occurrence, is selected from H, C,_ 6 alkyl and (CH 2 ) n -phenyl; 

alternatively, R7 and R* combine to form a 5 or 6 membered saturated, ring which 

contains from 0-1 additional heteroatoms selected from the group consisting of N 
O, and S; ' 

30 R9 at each occurrence, is selected from H, d_ 6 alkyl and (CH 2 ) n -phenyl; 
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n, at each occurrence, is selected from 0, 1 , 2, and 3; 

m, at each occurrence, is selected from 0, I , and 2; 

5 p, at each occurrence, is selected from 0, 1, and 2; 

r, at each occurrence, is selected from 0, 1, 2, and 3; 

s, at each occurrence, is selected from 0, 1, and 2; and, 

10 

t, at each occurrence, is selected from 0, 1, 2, and 3. 



[2] In a preferred embodiment, the present invention provides a novel compound, 
1 5 wherein the compound is selected from the group: 




20 

15 
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CH 2 NH 2 
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NH 2 




NH 2 
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NH 2 




NH 2 


NH 2 


N 


O 

N 
1 


6 - 


o6 




A i s seized from one of tt,e Mowing carbocyclic and he«eroc y clie systems which are 
substituted with 0-2 R 4 ; 

Phenyl, piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, moipholinyl 
th,ophenyl, prolyl, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazol,! 
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1 ,2,3-oxadiazolyl ' 
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1 ,2,3-thiadiazolyl, ' 
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl 
U,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazoIyl, benzoforanyl, benzothiofiiranyl 
mdolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, 
benzisothiazolyl, and isoindazolyl; 

B is selected from: H, Y, and X-Y; 
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X is selected from C1-4 alkylene, -C(O)-, -C(=NR)-, -CR2(NR2R2a)_ 5 -C(0)CR 2 R2a., 

-CR2R2a C( o), -C(0)NR2-, -NR2C(0)-, -C(0)NR2CR2R2a_ > -NR2C(0)CR2R2a., 
-CR2R2a C (0)NR2-, -CR2R2a NR 2 C(0) . 5 -NR2C(0)NR2-, -NR 2 -, -NR2CR2R2a_ 5 
_ C R2R2a NR 2. j o, -CR 2 R2a 0 -, and -OCR2R2a. ; 

5 

Y is CH 2 NR2R2a or CH 2 CH 2 NR2R2a ; 

alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems 
that are substituted with 0-2 R 4a ; 

1 0 cyclopropyl, cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl, 

pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl,pyrrolyl, pyrrolidinyl, 
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 

1 5 1 ,2,5-thiadiazolyl, 1 ,3,4-thiadiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, 1 ,2,5-triazolyl, 

1,3,4-triazolyl, benzofuranyl, benzothiofuranyl, indolyl, benzimidazolyl, 
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, and 
isoindazolyl; 

20 alternatively, Y is selected from the following bicyclic heteroaryl ring systems: 




1 

K is selected from O, S, NH, and N; and, 
25 s is 0. 



21 



CID: <WO 00391 31 A 1 J_> 



WO 00/39131 



PCT/US99/30316 




22 




23 



DC ID: <WO 0039 131 A 1 J_> 



WO 00/39131 



PCT/US99/30316 




24 



<WO 0039131A1_I_> 




3CID: <WO 0039131A1_I_> 



WO 00/39131 



PCT/US99/30316 



[4] In an even more preferred embodiment, the present 
compound, wherein: 



invention provides a novel 



G is selected from: 




OCH 3 



XX 




CH 2 NH 2 




CH 2 NH 2 




CH 2 NH 2 ^^CH 2 NH 2 





H 2 N 


H 2 N 


H 2 N 








N 


10 


H 2 N 


H 2 N 

' -to 


H 2 N 




15 



20 



[5] In a still more preferred embodiment, the 
compound, wherein; 



present invention provides a novel 



A is selected from phenyl, pyridyl, and pyrimidyl, and is substituted with 02 R<; and, 

B is selected from X-Y, phenyl, pyrrolidino, morpholino, 1 ,2,3-triazoly., and imidazolyl, 
and is substituted with 0-1 R4a ; 
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R 2 , at each occurrence, is selected from H, CH 3 , CH2CH3, cyclopropylmethyl, cyclobutyl, 
and cyclopentyl; 

R 2a , at each occurrence, is H or CH 3 ; 

5 

alternatively, R 2 and R 2a , together with the atom to which they are attached, combine to 
form pyrrolidine substituted with 0-2 R 4b ; 

R 4 , at each occurrence, is selected from OH, (CH 2 ) r OR 2 , halo, Q.4 alkyl, (CH 2 ) r NR 2 R 2 a, 
10 and (CF 2 ) r CF 3 ; 

R 4 * is selected from C1-4 alkyl, CF 3 , (CH 2 ) r OR 2 , (CH 2 ) r NR 2 R 2a , S(0) p R5, S0 2 NR 2 R 2 *, 
and l-CF 3 -tetrazol-2-yl; 

1 5 R 4 *>, at each occurrence, is selected from H, CH 3 , and OH; 

R 5 , at each occurrence, is selected from CF 3 , Ci-6 alkyl, phenyl, and benzyl; 
X is CH 2 or C(O); 

20 

Y is selected from pyrrolidine and morpholino; and, 
r, at each occurrence, is selected from 0, 1, and 2. 

25 

[6] In a further preferred embodiment, the present invention provides a novel 
compound, wherein; 

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl, 2-pyrimidyl, 2-Cl-phenyl, 3-C1- 
30 phenyl, 2-F-phenyl, 3-F-phenyl, 2-methylphenyl, 2-aminophenyl, and 2- 

methoxyphenyl; and, 
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B is selected from the group: 2-(aminosulfony])phenyl, 2-(methylaminosulfonyl)phenyl ) 1- 
pyrrolidinocarbonyl, 2-(methylsulfonyl)phenyl, 2-(N,N- 
dimethylaminomethyl)phenyl, 2-(N-pyrrolidinylmethyl)phenyl, l-methyl-2- 
imidazolyl, 2-methyl-l-imidazolyl, 2-(dimethyIa m inomethyl)-l-inuda2olyl, 2-(N- 

(cyclopropytaemyOanunomethyOphenyl^-CN-CcyclobutyOammome^ 
2-(N-(cyclopentyl)aminomethyl)phenyl, and 2-(N-(3- 
hydroxypyrrolidinyl)methyl)phenyl 



1 0 [7] In an even further preferred embodiment, the present invention provides a novel 
compound selected from: 

1 -[4-Methoxvphenyl>3-cyano-6-[2--methyl S ulfonyl-3-fluoro-[ 1 , 1 'J-biphen-4-yl]- 1 ,4- 
dihydropyrazolo-[4,3-^l-pyrimidine-5 ) 7-dione; 



15 



20 



1 -[4-Memoxyphenyl>3-(methoxyca^^ 

dihydropyrazolo-[4,3-<]-pyri m idin-7-one; 

l-[4-Methoxyphenyl>3-(aminocarbonyl>6-[2'-amino S ulfonyl-3-fluoro-[l,r]-biphen^^^^ 
dihydropyrazolo-[43-^-pyrimidin-7-one; 

l-[4-Memoxyphenyl]-3-(methoxycarbonylH-[2'-aminosulfonyl-[l,r]-biphen^^ 
dihydropyrazolo-[4,3-tz]-pvrimidin-7-one; 

25 W4-Memoxyphenyl]-6-[2'-am^^^ 

pyrimidin-7-one-3-carboxylic acid; 

l-[4-Methoxy P henyl]-3-(aminocarbonyl>6-[2'-aminosulfonyl-[l,r]-bi P hen-4-yl]-l,6- 
dihydropyrazolo-[4,3-rf]-pyrimidin-7-one; 

30 

^^-M^yphenylJ-S-cyano-e-P'-aminosulfonyH 
^-pynmidin-7-one; 
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1 -[4-Methoxyphenyl]-3-(aminomethyl)-6-[2 '-aminosuIfonyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(ethoxycarbonyl>6-[4-(2-methylimidazol- 1 '-y])phenyl> 1 ,6- 
dihydropyrazoIo-[4,3-i/j-pyrimidin-7-one; 

l-[4-Methoxyphenyl]^-(aminocart>onyl>6-[4-(2-methylimidazol-r-yl)phenyl]-l,6- 
dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(ethoxycarbonyl>6-[2'-^-pyrTolidinylmethyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-c/J-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(ethoxycarbonyl>6-[2 '-W-pyrrolidinylmethyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6- 
tetrahydropyrazolo-[4,3-rf]-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(aminocarbonyl)-6-[2'-iV-pyrrolidinylmethyl-t 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-cQ-pyrimidin-7-one; 

l-[4-Methoxyphenyl]-3-cyano-6-[2'-^-pyrrolidinylmethyl-[l,r]-biphen-4-yl]-l,6- 
dihydropyrazolo[4,3-<^-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(ethoxycarbonyl>-6-[2-fluoro-4-(2-dimethylaminomethylimidazol- 1 '- 
yl)phenyl]- 1 ,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

1 -[2-Aminomethylphenyl]-3-(ethoxycarbonyl)-6-[2 , -methylsulfonyl-[ 1 , 1 'J-biphen^-yl]- 1 ,6- 
dihydropyrazolo-[4,3-i/]-pyrimidin-7-one; 

1 -[S-Aminoiminomethylphenyll-S-methyl-e-P'-aminosulfonyl-f 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6- 
tetrahydropyrazoIo-[3,4-c]-pyridin-7-one; 

l-[2-Aminomethylphenyl]-3-methyl-6-[2 , -aminosulfonyl-[ l,l']-biphen-4-yl]- 1,4,5,6- 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 
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l-P-AminobenzisoxazoJ-S'-ylj-S-methyl-e-^'-aminosuIfonyl-ClJ'l-biphen^-yl]-!^^^- 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

l-[4-Methoxyphenyl>3-cyano-6-[2'-^-dimethy!aminomethyl-[lJ']-biphen 
dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

H^MethoxyphenylJ-S-^^ 

dihydropyrazolo-[4,3-^]-pyrimidin-7-one; 

W2-Aminomethylphenyl>3-cy^^ 

dihydropyrazolo-[4,3-rf]-pyrimidin-7-one; 

l-[4-Methoxyphenyl^.trifluoromethyl-4-methyl-6-[2'-aminosulfonyl-[ 
dihydropyra2olo-[3 5 4-^-pyridazin-7-one; 

H4-Methoxyphenyl>3-^ 

l,6-dihydropyrazolo-[3,4-rf]-pyridazin-7-one, 

H3-Aminobenzisoxazol-5'-yl^ 

l,6-dihydropyrazol(>-[4,3-fin-pyrimidin-7-one; 

yl]- 1 ,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

H4-Methoxyphenyl>3-<ethoxyc^^ 

biphen-4-yl]-l,6-dihydropyrazolo-[4,3-J]-pyrimidin-7-one; 

1 -^-Methoxyphenyl^-CaminocarbonyD-e-^ '-^-pyrrolidinylmethyl-3-fluoro-[ 1,1']- 
biphen-4-yl]-l,6-dihydropyra2olc>-[4,3-^-pyrimidin-7-one; 

H4-Methoxyphenyl]-3-^^ 

fluoro-[ 1 , 1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-cQ-pyrimidin-7-one; 
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1 -[4-Methoxyphenyl]-3^ 

biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-(/|-pyrimidin-7-one; 

1 -[3-Arninobenzisoxazol-5 '-yl]-3-(ethoxycarbonyl>6-[2 '-hydroxymethyl-[ 1 , 1 ^-biphen-4- 
yl]-l,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yl]-3<ethoxycarbonyl)-6-[2 , -//-pyrrolidinylmethyJ-[l , 1 
biphen-4-yl]-l,6-dihydropyrazolo-[4,3-rf]-pyrirnidin-7-one; 

l-[4-Methoxyphenyl]-3-trifluoro^ 

tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

1 -[4-Methoxyphenyl]-3-trifluoromethyI-7-[2 '-aminosulfonyl-3-fluoro-t 1 , 1 'l-biphen-4-yl]- 
4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

1 -[4-Methoxyphenyl]0-trifluororaethyl-7-[2 , -N-pyrrolidinylmethyl-[ 1 , 1 ^-biphen^-yl]- 
4,5,6,7>tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-triflu^^^ 

biphen^-ylJ^^^J-tetrahydropyrazolo-tS^cl-azepin-S-one; 

l-[3-Aminobenzisoxazol-5 , -yl]-3-trifluoromethyl-7-[2'-A^-dimethylamin 
biphen-4-yl]-4,5,6,7-tetrahydropyrazoIo-[3,4-c]-azepin-8-one; 

1 -[3-Aminobenzisoxazol-5 '-ylJ-S-trifluoromethyl-?-^ '-AT-isopropylaminomethyH 1 > 1 *]- 
biphen-4-yl]-4,5 5 6,7-tetrahydropyrazo!o-[3 5 4-c]-azepin-8-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3^^ 

pyrrolidinyl)methyl-[ 1 , 1 ']-biphen-4-yl>4,5,6,7-tetrahydropyrazolo[3,4-c]-azepin- 
8-one; 
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l-[3-Aminoben2isoxazo]-5^yl]-3-trifluoromethyJ-7-[2»-(3-(/?>hydroxy-M 

pyrroIidinyl )m ethyl-3-fluoro-[lJ']-biphen-4-y]H,5,6 ) 7-tetrah y dropyra 2 oIo-[3,4- 
c]-azepin-8-one; 

5 H3-Amindbenzi«^ 

[1.1 , > bi Phen^-ylH,5,6,7-tetrahydropyrazol^[3,4- C ]-azepin-8-one; 

H3-Aminobenzisoxazol-5>^ 

[lJ']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 



10 



fluoro-[lJ']-biphen^yl>4,5,6,7-tetrahydro P yrazol^[3,4-c]-azepin-8-one; 

l-[4-Methoxyphe„yl>3-trifluoromethyl-7-[4-(2-di me thylaminomethyli m 
15 fl^P^nylM.S.ej-tetrahydropyrazolo-p^-cl-azepin-S-one; 

H4-Methoxyphenyl]-3-trifl^ 

tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

20 H2-Ammomethyl^^ 

4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

HB-Aminobe^soxaz^^^ 

1 »4,5,6-tetrahydro-7H-pyrazolo-[3,4-c3-pyridin-7-one: 
25 " 

H3-Anunobenzisox a zoI-5 W ^ 

[1,1 ']-biphen-4-yI]- 1 AS^-tetrahydro^H-pyrazolo-p^-pyridin-?^ 



>ne: 



30 >' I > , ' 4 ' 5 ' 6 - te trahydro-7H-pyra2olo-[3,4-c]- P yridin-7-one; 

4-yl]-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 
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l-[3-Aminobenzisoxazol-5'-y^ 

l,4,5 5 6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2 '-methylsulfonyl-3-fluoro-t 1 , 1 ']-biphen-4- 
yl]- 1 ^^^-tetrahydro-TH-pyrazolo-fS^-cJ-pyridin-T-one; 

1 -[2-Aminomethylphenyl]-3-trifluoro^ 1 , 1 ']-biphen- 

4-yl]- 1 ^^^-tetrahydropyrazolo-fS^-cl-pyridin-y-one; 

1 -[2-Aminomethylpheny]]-3-trifluoromethyl-6-[2'-aminosulfonyl-3-fluoro-[l , 1 ']-biphen- 
4-yI]-l,4,5,6-tetrahydropyrazolo-[3 5 4-c]-pyridin-7-one; 

1 -[2-Aminomethylphenyl]-3-trifluoromethyl-6-t2 '-methylsulfonyl-[ 1 , 1 ]-biphen-4-yl]- 
l,4,5,6-tetrahydropyrazolo[3,4-c]-pyridin-7-one; 

l-[2-Aminomethylphenyl]-3-triflu^^ 

[1,1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

1 -[2-Aminomethylphenyl]-3-trifluoromethyl-6-[2 '-(3-(i?)-hydroxy-A^pyn:olidinyl)methyl- 
3-fluoro-t 1 , 1 ']-biphen-4-yl]- 1 ^^^-tetrahydropyrazolo-^^-cl-pyridin^-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-^ 

[1,1 >biphen-4-yl]- 1 ,4,5,6-tetrahydropyra2ol(>-[3,4-c]-pyridin-7-one; 

H3-Aminobenzisoxazol-5'-yl]-3-trifto^ 

pyrrolidinyl)methyl-3-fluoro-[ 1 , 1 ']-biphen-4-yl]- 1 ,4 5 5,6-tetrahydropyrazolo-[3,4- 
c]-pyridin-7-one; 

H3-Aminobenzisoxazol-5'-yl]0-trifluor^^ 

pyrrolidinyl)methyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo[3 9 4-c]-pyridin- 
7-one; 

33 
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l-[3-Aminoben2isoxazol-5'-yl]-3-trifluoro m ethyl-6-[2'-isopropylamino m ethyl-3-fluoro- 
[1,1 ']-biphen-4-yI]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

HS-Aminobenzisoxazol-S'o^^ 
5 3-fluoro-[l,l ']-biphen-4-yi]-l A5,6-tetrahydiopyni2olo-[3,4-cJ.pyridiii.7-one; 

[l,r]-biphen-4-yl]-l ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

10 H3-Aminobenzisoxazol-5^^ 

biphen-4-yl]- 1 5 4,5,6-tetrahydropyrazolc^[3,4-c]-pyridin-7-one; 

H4-Methoxyphenyl]-3-trifluo^^ 

fluoro-[lJ']-biphen^-yl]-l,4,5,6-tetrahydropyi^lo-[3,4-cJ-pyridin-7-one; 



15 



20 



l-[3-Aminomethylphenyl>3-trifluoro m ethyl-6-[2'- m ethylsulfonyl-3-£luoro-[l^ 
4-yl]- 1 »4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

[lJ']-biphen^-yl)]-l,6-dihydropyra2olo-[4,3-^-pyriniidin-7-one; 

H4-Methoxyphenyl]-3-[(^ 

[l.l'l-biphen^-yOl-l^-dihydropyi^olo-^-^-pyrimidi^-one; 

25 l-[4-Methoxyphenyl>3-[(tetra2ol-2-yl)methyl]-5-methyl-6-[(2'^ 

[l,r]-biphen-4-yl)]-l,6-dihydro P yrazolo-[4,3-^-pyri m idin-7-one; 

H3-Amiiiob««w^ 

biphen-4-yl]-l J 6-dihydropyrazolc>-[4,3-J]-pyri m idin-7-one- 

30 



HB-Aminobenzisoxazol-S'-ylj-S-m^^ 

4-yl]- 1 ,6-dihydropyrazoIo-[4,3-c(l-pyrimidin-7-one; 



en- 
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I-[3-Aminobenzisoxazol-5'-y^ 

yl]- 1 ,6-dihydropyrazolo[4,3-^]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methy^ 
5 [1,1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo[4,3-iy]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-m^ 

dihydropyrazolo[4,3-</|-pyrimidin-7-one; 

1 0 1 -[3-AminobenzisoxazoI-5'^ 

[1,1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-^/]-pyrimidin-7-one; 

1 -[3-Aminobenzisoxazol-5 , -yl]-3-methyl-6-[2'-//-pyrrolidinylmethyl-[ 1 , 1 ']-biphen-4-yl]- 
l,6-dihydropyra2olo[4,3-t/]-pyrimidin-7-one; 

15 

1 -[3-Aminobenzisoxazol-5 > -yl]-3-methyl-6-[2 , -(^-methyl-7/-isopropyl)aminomethyl- 
[1,1 ']-biphen-4-ylj- 1 ,6-dihydropyrazolo-[4 > 3-d]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3,5-dim^ 
20 [1,1 ']-biphen-4-yl]- 1 3 6-dihydropyrazolo-[4,3-<|-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3^ 

biphen-4-yl]- 1 ,6-dihydropyrazolo[4,3-t/l-pyrimidin-7-one; 

25 l-[3-Aminobenzisoxazol-5'-yl]-3-tri^ 

biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[4,3-£/]-pyriinidin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yll-S-trifluoromethyl-e-P '-(3-(/f)-hydroxy-A^ 

pyrrolidiny l)methyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[4,3-^]- 
30 pyrimidin-7-one; 
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l-[3-Aminobenzisoxa2ol-5'-y|>3^ 

pyn-olidinyl)methyHlJ']-biphen^-yI]-l,4,5,6-tetrahydropyra Z olo-[3^ 
7-one; 

5 W3-Aminobenzisoxazol-5--yl^^ 

biphen^yn-l^S.e-tetrahydropyrazoIo-p^-cJ-pyridin-y^ne; 

H3-Aminobenzisoxaz<>l-5^^ 

bi P hen-4-yl]-l > 4,5,6-tetrahydro P yrazol^[3,4-c]-pyridin-7-one- 
10 . 

H3-Aminobenzisoxazol-5'-yl^^ 

biphen^-ylJ-l^^.e-tetrahydropyrazolo-fS^-cJ-pyridin-V-one; 

H3-Aminobenzisoxa^^ 
15 flu0ro -n>l']-biphen^-ylM,5A7-tetrahydropyra Z ol<>t3,4-c]azepin-8^^^^ 

H3-Aminobenzisoxazol-5 W ^ 

[l,r]-biphen-4-yl]-4,5,6,7-tetrahydro PyraZ olo-[3,4-c]a 2 epin-8-one; 

20 H4-MethoxyphenyI>3-tr^^^ 

4,5,6,7-tetrahydropyrazolo-[3,4-c]a2epin-8-one; 

yl3-4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one- 

25 

l-[4-Methoxyphenyl]-3-trif^^^ 

tetrahydropyrazolo[3,4-c]azepin-8-one; 

1 

H3-Aminobenzisoxazo-5>^^ 
30 ^^'l-Wphen^-y^^J-dihydropyrazolo-p^-clazepin-S-one; 

H3-Aminobenzisoxazo-5'-y]^ 

fluo ^[lJ']-biphen^.yl3-6J-dihydropyi^lo-[3,4^]azepin-8-one; 
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l-[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-[(2'-N-(R)-3- 

hydroxypyrrolidinylmethyl>3-fluoro-[ 1 , J ']-biphen-4-yl]-6,7-dihydropyrazolo-[3,4- 
c]azepin-8-one; 

5 

l-[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-[(2'-A^-(^)-3- 

hydroxypyrrolidinylmethyl>[ 1 , 1 >biphen-4-yl]-6,7-dihydropyrazolcK3 Ac]azepin- 
8-one; 

1 0 1 -[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-[(2'-A^dimethylaminomethyl)-[ 1,1']- 
biphen-4-yl]-6,7-dihydropyrazolo-[3,4-c]azepin-8-one; 

1 -[4-Methoxyphenyl]-3-trifluoromethyl-7-[(2'-^-pyrrolidinylmethyl>[ 1 , 1 ']-biphen-4-yl]- 
6,7-dihydropyrazolo-[3,4-c]azepin-8-one; 

5 

H4-Methoxyphenyl>3-trifluoromethyl-7^^ 

4-yl]-6,7-dihydropyrazolo-[3,4-c]azepin-8-one; 

1 [4-Methoxyphenyl]-3-trifluoromethyl-6-[(4-aminomethyl)phenyl]- 1 ,4,5,6- 
tetrahydropyrazolo-[3,4-c]pyridin-7-one; 

1 -[3-AminomethylphenyI]-3-methyl-6-[(2 '-A^((3-( 1 S)-hydroxy)pyrrolidinyl) methyl-[ 1,1']- 
biphen-4-yl)]- 1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

l-[3-Aminomethylphenyl>3-methyl-6-[(2'-methylsulfonyl-[l,r]-biphen-4-yl)]-l,4,5,6- 
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one; 

1 -[3-An»inobenzisoxazol-5'-yl]-3-methyl-6-[(3-fluoro-2'-M(3 (5)- 

hydroxy)pyrrolidinylmethyl-[ 1 , 1 ']-biphen-4-yl)]- 1 ,4,5,6-tetrahydro-7H- 
pyrazolo[3,4-c]pyridin-7-one; 

1 -[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[(3-fluoro-2'-A^-pyrTolidinylmethyl-[ 1,1']- 
biphen-4-yl)]- 1 ,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one; 

37 
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l-[l-Aininoisoquinolin-7'-yI]-3-trifluoromethyl-6-[4-(2-memylimida2ol-r-yl)phenyl> 
l,4,5,6-tetrahydropyrazolo-[3 J 4-c]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5^yI]-3^^ 

dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

H3-Anunobenzisow^^ 

2-fluorophenyl]- 1 ,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one; 



1 -[3-Aminobenzisoxazol-5 '-yI]-3-trifluoromethyl-6-[4-(2- 

(dimethylamino m ethyl)imidazol-r-yl)phenyI>l,6KiihydropyrazoIo-[4,3-tfJ- 
pyrimidin-7-one; and, 

15 l-[3-A m inobenzisoxa Z ol-5'-yl]-3-meth y l-6-[4-(2-(dimethylaminomethyl)imida Z ol-^ 
2-fluorophenyl]- l,4,5,6-tetrahydropyrazolo-[3,4-cJ-pyridin-7-one; 

or a pharmaceutically acceptable salt form thereof. 



;, in another embodiment, the present invention provides a novel compound 



selected from the group: 



G 




s 




s 
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Z 2 O 




A-B 




Z 2 P 




A-B 



A-B 





A-B 



A-B 



or a stereoisomer or pharmaceutical^ acceptable salt thereof, wherein compounds of the 
above formulas are substituted with 0-2 R 3 ; 

G is a group of formula I or II: 




I 




10 



ring D is selected from -(CH 2 ) 3 -, -(CH 2 ) 4 -, -CH 2 N=CH-, -CH 2 CH 2 N=CH-, and a 5-6 
membered aromatic system containing from 0-2 heteroatoms selected from the 
group N, O, and S, provided that from 0-1 O and S atoms are present; 

1 5 ring D, when present, is substituted with 0-2 R; 



E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with 
0-1 R; 
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R is selected from CI, F, Br, I, OH, C N3 alkoxy, NH 2 , NH(C). 3 alkyl), N(Ci_ 3 alkyl) 2 , 
CH 2 NH 2 , CH 2 NH(Ci. 3 alkyl), CH 2 N(Ci. 3 alkyl) 2 , CH 2 CH 2 NH 2 , 
CH 2 CH 2 NH(C!. 3 alkyl), and CH 2 CH 2 N(C N3 alkylfc; 

alternatively, ring D is absent; 

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and 
pyridazinyl, and ring E is substituted with R" and R'; 

R" is selected from F, CI, Br, I, OH, Ci_ 3 alkoxy, CN, C(=NR8)NR?r9 

NHC(=NR8)NR7R9, NR8CH(=NR7), C(0)NR?R8, (CR8r9),NR7r8, S H, C,. 3 
alkyl-S, S(0)R3»\ S(0) 2 R3a, S(0) 2 NR2R2a a„ d Q CF 3 ; 

R' is selected from H, F, CI, Br, I, SR3, C0 2 R3, N0 2 , (CH 2 ) t OR3, Ci^ alkyl, OCF 3 , CF 3 , 
C(0)NR7R8, ^ (CR8R9) t NR7R8; 

alternatively, R" and R' combine to form methylenedioxy or ethylenedioxy; 
Z is N or CR la ; 



Z» is S, 0,orNR3; 



Z2 is selected from H, C1-4 alkyl, phenyl, benzyl, C(0)R3, and S(0) p R3<> 

R la is selected from H, -(CH 2 ) r -Rl\ -CH=CH-Rl\ NCH 2 Rl", OCH 2 R«", SCH 2 R r ', 
NH(CH 2 ) 2 (CH 2 ) t R«', 0(CH 2 ) 2 (CH 2 ) t Rl', and S(CH 2 ) 2 (CH 2 ) t R«'; 

R» ' is selected from H, C|. 3 alkyl, F, CI, Br, I, -CN, -CHO, (CF 2 ) r CF 3 , (CH 2 ) r 0R2, 
NR2R2a ? C (0)R2c, OC(0)R2, (CF 2 ) r C0 2 R2c, S(0) p R2b NR2(CH 2 ) r OR2, 
C(=NR2c) N R2R2 a> NR2C(0)R2b NR2C(0)R3, NR2C(0)NHR2b NR2C(0) 2 R2a 
OC(0)NR2a R 2b C(0)NR2R2a 5 C(0)NR2(CH 2 ) r OR2, S0 2 NR2R2a N R2S0 2 R2b 
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C3-6 carbocyclic residue substituted with 0-2 R4a, an d 5-10 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R4a ; 

" is selected from H, CH(CH 2 OR2) 2) C(0)R2c, C(0)NR2 R 2a 5 S (0)R2b S(0) 2 R2b and 
S0 2 NR2R2a ; 



10 



15 



20 



25 



30 



R2, at each occurrence, is selected from H, CF 3 , C,_ 6 alkyl, benzyl, C 3 . 6 carbocyclic 

residue substituted with 0-2 R4b a c 3 . 6 carbocyclic-CH 2 - residue substituted with 
0-2 R4b and 5 . 6 mem bered heterocyclic system containing from 1-4 heteroatoms 
selected from the group consisting of N, O, and S substituted with 0-2 R4b ; 

R2a, at each occurrence, is selected from H, CF 3 , C,^ alkyl, benzyl, C3-6 carbocyclic 

residue substituted with 0-2 R4b and 5-6 membered heterocyclic system containing 
from 1-4 heteroatoms selected from the group consisting of N, O, and S substituted 
with 0-2 R4b ; 

R2b at each occurrence, is selected from CF 3 , C M alkoxy, C,_ 6 alkyl, benzyl, C 3 . 6 
carbocyclic residue substituted with 0-2 R4b 5 . 6 mem bered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R 4 b- 



6 



R2c, at each occurrence, is selected from CF 3 , OH, C,^ alkoxy, C,. 6 alkyl, benzyl, C 3 
carbocyclic residue substituted with 0-2 R4b and 5-6 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R4b- 

1 9 

alternatively, R2 and R2a, together with the atom to which they are attached, combine to 
form a 5 or 6 membered saturated, partially saturated or unsaturated ring 
substituted with 0-2 R4b an d containing from 0-1 additional heteroatoms selected 
from the group consisting of N, O, and S; 
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R 3 , at each occurrence, is selected from H, Ci_4 alkyl, and phenyl; 
R 3a , at each occurrence, is selected from H, Ci_4 alkyl, and phenyl; 
5 R 3 ^ at each occurrence, is selected from H, Cy_4 alkyl, and phenyl; 
R 3c , at each occurrence, is selected from Cj-4 alkyl, and phenyl; 

A is selected from: 
0 C3.1 0 carbocyclic residue substituted with 0-2 R 4 , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4 ; 

B is selected from: 
> X-Y, NR2R2 3> C(=NR2)NR2R2a NR2C(=NR2)NR2R2 a> 

C3.10 carbocyclic residue substituted with 0-2 R 4a , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4a ; 



20 X is selected from C x .4 alkylene, -CR2(CR 2 R2b)(CH 2 )t-, -C(O)-, -C(=NR » ")-, 

-CR2(NR»"R2)-, -CR2(OR2)-, -CR2(SR2)-, -C(0)CR2R2a_, - C R2R2a C(0 ), . S ( 0 ) p -, 
-S(0) p CR2R2a. j -CR2R2a S (0) p -, -S(0) 2 NR2-, -NR2S(0)2-, -NR2S(0) 2 CR2R2a_, 
-CR2R2a S (0) 2 NR2-, -NR2S(0) 2 NR2-, -C(0)NR2-, -NR2C(0>, 
-C(0)NR2CR2R2a_ > -NR2C(0)CR2R2a_ 5 -CR2R2a C (0)NR2-, -CR2R2a NR 2 C ( 0 )-, 

25 -NR2C(0)0-, -OC(0)NR2-, -NR2C(0)NR2-, -NR2-, -NR2CR2R2a. 5 -CR2R2a NR 2_ 5 

O, -CR 2 R2a 0 -, and -OCR2R2a_ ; 

* 

Y is selected from: 
CH 2 NR2R2a ; 

30 CH 2 CH 2 NR2R2a ; 

C3.10 carbocyclic residue substituted with 0-2 R 4a , and 
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5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R4a ; 

R« at each occurrence, is selected from H, =0, (CH 2 ) r OR2, F, CI, Br, I, C M allcyl, -CN, 
N0 2 , (CH 2 ) r NR2R2 a> (CH 2 ) r C(0)R2c, N R 2 C (0)R2b C(0)NR2 R 2 aj 
NR2 C (0)NR2R2 a) C(=NR2) N R2R2a C(=NS(0) 2 R5)NR2 R 2a j 
NHC(=NR2) NR 2 R 2a C(0)NHC(=NR2)NR2 R 2a S 0 2 NR2 R 2a NR2 S 0 2 NR2 R2 a 
NR2S0 2 -C^ alkyl, NR2 S 0 2 R5, S (0) pR 5, (CF 2)r CF3, NCH 2 Rl", OCH 2 Rl", 
SCH 2 Ri" nc^U^Ri', 0(CH 2 ) 2 (CH 2 ) tR r, and S(CH 2 ) 2 (CH 2 XR>'; ' 

alternatively, one R4 is a 5 -6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, O, and S; 

R«", at each occurrence, is selected from H, =0, (CH 2 ) r OR2 ( (C H 2)r -F, (CH 2)r -Br, (CH 2)l - 
Cl, CI, Br, F, I, C,.4 alkyl, -CN, N0 2 , (CH 2 ) r NR2 R 2 a) (CH 2 ) r C(0)R2c, 
NR2 C (0)R2b C (0)NR2R2a (CH 2 ) r N=CHOR3 C(0)NH(CH 2 ) 2 NR2 R 2a, 
NR2 C (0)NR2R2a C (=NR2)NR2 R 2a j NHC(=NR2 )N R2R2a S0 2 NR2 R 2a ' 
NR2S0 2 NR2R2a, NR 2 S02 . C ^ ^ C (0)NHS0 2 -C M alkyl, NR2so 2 R5, 
S(0)pR5, and (CF 2 ) r CF 3 ; 

alternatively, one R4a is a 5 . 6 membered heterocyde fr ^ ^ 

heteroatoms selected from the group consisting of N, O, and S substituted with 0-1 
R5; 

25 R4b at each occurrence> is selected fr om H> =Q (CH2)rOR3) pj a B[ h cw aiky ^ ^ 
N0 2 , (CH 2)r NR3R3a 3 (CH 2 ) r C(0)R3, (CH 2 ) r C(0)OR3c NR3C(0>R3. 
C(0)NR3R3a, N R3 C (0)NR3R3a 5 C (=NR3)NR3 R 3a j NR3 C (=NR3)NR3 R 3a 
SG 2 NR3 R 3a N R3 S 0 2 NR3R3a 5 N R3 S 0 2 -C^ alkyl, NR3 S 0 2 CF 3 , NR3 S 0 2 - 
Phenyl, S(0)pCF3, S(0) p -C^ alkyl, S(OV P henyl, and (CF 2 ) r CF 3 ; 

1 f\ 
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R 5 , at each occurrence, is selected from CF 3 , Cj_6 alkyl, phenyl substituted with 0-2 R 6 , 
and benzyl substituted with 0-2 R 6 ; 

R 6 , at each occurrence, is selected from H, OH, (CH 2 ) r OR 2 , halo, C1-4 alkyl, CN, N0 2 , 
5 (CH 2 ) r NR2R2a 9( cH 2 ) r C(0)R2b NR2C(0)R2b NR2C(0)NR2R2a 5 C(=NH)NH 2 , 

NHC(=NH)NH 2 , S0 2 NR2R2a NR2S0 2 NR2R2a and NR2S0 2 C^ alkyl; 

R 7 , at each occurrence, is selected from H, OH, Cj_6 alkyl, C\. 6 alkylcarbonyl, Ci_6 

alkoxy, C1-4 alkoxycarbonyl, (CH 2 ) n -phenyl, C 6 -io aryloxy, C^o aryloxycarbonyl, 
10 C^io arylmethylcarbonyl, Q-4 alkylcarbonyloxy Q-4 alkoxycarbonyl, C6-10 

arylcarbonyloxy C1.4 alkoxycarbonyl, Ci_6 alkylaminocarbonyl, 
phenylaminocarbonyl, and phenyl Q-4 alkoxycarbonyl; 

R 8 , at each occurrence, is selected from H, Ci_ 6 alkyl and (CH 2 ) n -phenyl; 

15 

alternatively, R 7 and R 8 combine to form a 5 or 6 membered saturated, ring which 

contains from 0-1 additional heteroatoms selected from the group consisting of N, 
O, and S; 

20 R9 at each occurrence, is selected from H, Ci. 6 alkyl and (CH 2 ) n -phenyl; 
n, at each occurrence, is selected from 0, 1 , 2, and 3; 
m, at each occurrence, is selected from 0, 1, and 2; 

25 

p, at each occurrence, is selected from 0, 1, and 2; 
1 

r, at each occurrence, is selected from 0, 1,2, and 3; 

30 s, at each occurrence, is selected from 0, 1 , and 2; and, 

t, at each occurrence, is selected from 0, 1, 2, and 3. 
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I 



5 A is selected from one of the following carbocyclic and heterocyclic systems which are 
substituted with 0-2 R 4 ; 

phenyl, piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, morpholinyl, 
thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazdyl, 
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 
10 1,2,4-oxadiazolyl, 1 ,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1 ,2,3-thiadiazolyl, 

1,2,4-thiadiazolyl, 1 ,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 
} ,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl, benzothiofiiranyl, 
indolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, 
benzisothiazolyl, and isoindazolyl; 

15 

B is selected from: H, Y, X-Y; 
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X is selected from C M alkylene, -C(0)-, -C(=NR)-, -CR2(NR2 R 2a K . C (0)CR2 R 2a. > 

-CR2R2a C(0)) . C (0)NR2-, - N R2 C (0)-, -C(0)NR2 C R2r2 S -NR2 C (0)CR2R2a_ 
-CR2R2a C( 0)NR2-, -CR2R2 aNR 2 C( 0)., -NR2 C (0)NR2_ 5 _ Nr2 _ 5 . N R2 C R2 R 2a. ' 
-CR2R2a NR 2. > o, -CR2R2aO- 5 an d -OCR2R2a. ; 

Y is CH 2 NR 2 R2a or CH 2 CH 2 NR2R2a. 

alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems 
which are substituted with 0-2 R 4 *; 

cyclopropyl, cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl, 
pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl, 
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl 
oxad,a2olyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1 ,2,3-thiadiazolyl, 1 ,2,4-thiadiazolyl 
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, 1,2,5-triazolyl 
1,3,4-tnazolyl, benzofuranyl, benzothiofuranyl, indolyl, benzimidazolyl 
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyi, and 
isoindazolyl; 

20 alternatively, Y is selected from the following bicyclic heteroaryl ring systems- 



15 




*<-f x T5 f'T'k, kW^i? tf^vs 



K is selected from O, S, NH, and N; and, 
25 s is 0. 



R 4 
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[10] In another embodiment, the present invention provides novel pharmaceutical 
compositions, comprising: a pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt form 
thereof. 

5 

[11] In another embodiment, the present invention provides a novel method for treating 
or preventing a thromboembolic disorder, comprising: administering to a patient in need 
thereof a therapeutically effective amount of a compound of formula (I) or a 
10 pharmaceutically acceptable salt form thereof. 

[12] In another embodiment, the present invention provides novel bicyclic compounds 
as described above for use in therapy. 

15 

[13] In another embodiment, the present invention provides the use of novel bicyclic 
compounds as described above for the manufacture of a medicament for the treatment of a 
thromboembolic disorder. 

20 

DEFINITIONS 

The compounds herein described may have asymmetric centers. Compounds of the 
present invention containing an asymmetrically substituted atom may be isolated in 
optically active or racemic forms. It is well known in the art how to prepare optically 

25 active forms, such as by resolution of racemic forms or by synthesis from optically active 
starting materials. Many geometric isomers of olefins, C=N double bonds, and the like can 
also be present in the compounds described herein, and all such stable isomers are 
contemplated in the present invention. Cis and trans geometric isomers of the compounds 
of the present invention are described and may be isolated as a mixture of isomers or as 

30 separated isomeric forms. All chiral, diastereomeric, racemic forms and all geometric 

isomeric forms of a structure are intended, unless the specific stereochemistry or isomeric 
form is specifically indicated. All processes used to prepare compounds of the present 
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invention and intennediates made therein are considered to be part of the present 
invention. 

The .ern, "substituted," as used herein, means that anyone or more hydrogens on 
Ore des.gna.ed a.o m is rep.aced „i,h a selection from the i„diea,ed group, provided «ha, 

- .he des.gna.ed atom's normal valeney is no, exceeded, and ma. me subs.im.ion results in a 
stahie compound. When a substituen, is he,o (i.e., -O), men 2 hydrogen, on me a,om are 
replaced. Kern substiruents are no. present on aromatic moieties. 

The present invention is intended to include all isotopes of atoms occurring in the 
present compound, Isotopes include those atoms having me same atomic number bu, 
■■> differen, maas numbers. By way of general example and without .imitation, isotopes of 
hydrogen mclude tritium and deuterium. Isotopes of carbon include C-13 and C-14 

When any variable (eg., R 6) occurs more „,„ one ^ ^ ^ 
formula for a compound, its definition a, each occurrence is i„depe„ dent of ils defi „ jtjon a , 
every otter occurrence. Thus, for exam pl e, if a group is shown to be substituted wim 0-2 
> , .hen said group may optionally be subs.itu.ed wim up to two R« groups and R< a, each 
occurrence is selecmd independently from .he definition of R». Alsa , combinations of 
subshtuents and/or variables are permissible only if such combinations result in stable 
compounds. 

When a bond to a substituen, is shown to cross a bond connecting two atoms in a 
nng the, , such substibuen, may be bonded to any atom on the ring. When a substituen, is 
hated wnhou, mdicating me a,om via which such substituen, is bonded ,o the res, of the 
compound of a given form^a, men such substituen, may be bonded via any atom in such 
substituen, Combinations of substituents and/or variables are permissible o„ ly if such 
combinations result i„ stable compounds. 

As used herein, "aUcyl- is intended ,„ include ^ bnmched ^ 

saturated aliphatic hydrecarbon groups having the specified number of carbon atoms 
C.-.0 alky,, is intended to inc| „ de Ci C2> ^ Qs ^ ^ ^ ^ ■ 

groups. txamp.es of aUcy, inch.de, bu, are no, timited to, methyl, ethy., n-propy,, i-propy, 
n-bu,yl, s-buty,, ,-buty,, n-penty,, and s . pentyI . ..^^ „ ^ ^ 

bnmched and stiaight-chain samrated aliphatic hydrocarbon groups having the specified 
number of carbon atoms, substituted with , or more halogen (for example -C V F W where v 

- 1 to 3 and w - I t0 (2v+1 ». Examples of ha , oalky| , nc|i)de ^ ^ ^.^ 

tnfluoromethyl, Wchloromemyl, pentafluoroethyl, and pen.achloroe.hyl "Alkoxy" ' 
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represents an alkyl group as defined above with the indicated number of carbon atoms 
attached through an oxygen bridge. Cj.io alkoxy, is intended to include C\ 9 C2, C3, C4, 
Cs, C6, C7, Cg, C9, and C10 alkoxy groups. Examples of alkoxy include, but are not 
limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy, 
5 n-pentoxy, and s-pentoxy. "Cycloalkyl" is intended to include saturated ring groups, such 
as cyclopropyl, cyctobutyl, or cyclopentyl. C3.7 cycloalkyl is intended to include C 3 , C 4 , 
C5, C6, and C7 cycloalkyl groups. Alkenyl" is intended to include hydrocarbon chains of 
either straight or branched configuration and one or more unsaturated carbon-carbon bonds 
that may occur in any stable point along the chain, such as ethenyl and propenyl. C2-10 
10 alkenyl is intended to include C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 , C 9 , and Ci 0 alkenyl groups. 
"Alkynyl" is intended to include hydrocarbon chains of either straight or branched 
configuration and one or more triple carbon-carbon bonds that may occur in any stable 
point along the chain, such as ethynyl and propynyl.C2-io Alkynyl is intended to include 
C2, C3, C4, C5, C6, C7, Cg, C9, and C10 alkynyl groups. 
15 "Halo" or "halogen" as used herein refers to fluoro, chloro, bromo, and iodo; and 

"counterion" is used to represent a small, negatively charged species such as chloride, 
bromide, hydroxide, acetate, and sulfate. 

As used herein, "carbocycle" or "carbocyclic residue" is intended to mean any 
stable 3, 4, 5, 6, or 7-membered monocyclic orbicyclic or 7, 8, 9, 10, 1 1, 12, or 
20 1 3-membered bicyclic or tricyclic, any of which may be saturated, partially unsaturated, or 
aromatic. Examples of such carbocycles include, but are not limited to, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, cyclooctyl, 
[3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane, [2.2.2]bicyclooctane, 
fluorenyl, phenyl, naphthyl, indanyl, adamantyl, and tetrahydronaphthyl. 
25 As used herein, the term "heterocycle" or "heterocyclic system" is intended to 

mean a stable 5, 6, or 7-membered monocyclic or bicyclic or 7, 8, 9, or 10-membered 
bicyclic heterocyclic ring which is saturated, partially unsaturated or unsaturated 
(aromatic), and which consists of carbon atoms and 1, 2, 3, or 4 heteroatoms independently 
selected from the group consisting of N, NH, O and S and including any bicyclic group in 
30 which any of the above-defined heterocyclic rings is fused to a benzene ring. The nitrogen 
and sulfur heteroatoms may optionally be oxidized. The heterocyclic ring may be attached 
to its pendant group at any heteroatom or carbon atom that results in a stable structure. The 

heterocyclic rings described herein may be substituted on carbon or on a nitrogen atom if 
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the resulting compound is stable. A nitrogen in the heterocycle may optionally be 
quatemized. It is preferred that when the total number of S and O atoms in the heterocycle 
exceeds 1 , then these heteroatoms are not adjacent to one another. It is preferred that the 
total number of S and O atoms in the heterocycle is not more than 1 . As used herein, the 
term "aromatic heterocyclic system" or "heteroaryl" is intended to mean a stable 5, 6, or 7- 
membered monocyclic or bicyclic or 7, 8, 9, or 10-membered bicyclic heterocyclic 
aromatic ring which consists of carbon atoms and 1 , 2, 3, or 4 heteroatoms independently 
selected from the group consisting of N, NH, O and S. It is to be noted that total number of 
S and O atoms in the aromatic heterocycle is not more than 1. 

Examples of heterocycles include, but are not limited to, acridinyl, azocinyl, 
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, 
benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, 
benzisothiazolyl, benzimidazolinyl, carbazolyl, 4a//-carbazolyl, carbolinyl, chromanyl, 
chromenyl, cinnolinyl, decahydroquinolinyl, 2tf,6//-l,5,2-dithiazinyl, 
dihydrofuro[2,3-6]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, 
imidazolyl, l//-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl, 
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, 
isothiazolyl, isoxazolyl, methylenedioxyphenyl, morpholinyl, naphthyridinyl, 
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5- 
oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxindolyl, pyrimidinyl, 
phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathinyl, 
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonyI, piperonyl, 
pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, 
pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, 
pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4tf-quinolizinyl, 
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, tetrazolyl, 6tf-l,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4- 
thiadiaZolyl, 1,2,5-thiadiazolyl, 1 ,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, 
thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1 ,2,3-triazolyl, 
1,2,4-triazolyl, 1,2,5-triazolyl, 1 ,3,4-triazolyI, and xanthenyl. Also included are fused ring 
and spiro compounds containing, for example, the above heterocycles. 

The phrase "pharmaceutically acceptable" is employed herein to refer to those 
compounds, materials, compositions, and/or dosage forms which are, within the scope of 
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sound medical judgment, suitable for use in contact with the tissues of human beings and 
animals without excessive toxicity, irritation, allergic response, or other problem or 
complication, commensurate with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the 
5 disclosed compounds wherein the parent compound is modified by making acid or base 
salts thereof. Examples of pharmaceutically acceptable salts include, but are not limited to, 
mineral or organic acid salts of basic residues such as amines; alkali or organic salts of 
acidic residues such as carboxylic acids; and the like. The pharmaceutically acceptable 
salts include the conventional non-toxic salts or the quaternary ammonium salts of the 

10 parent compound formed, for example, from non-toxic inorganic or organic acids. For 
example, such conventional non-toxic salts include those derived from inorganic acids 
such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like; and 
the salts prepared from organic acids such as acetic, propionic, succinic, glycolic, stearic, 
lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, 

15 glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, 
methanesulfonic, ethane disulfonic, oxalic, isethionic, and the like. 

The pharmaceutically acceptable salts of the present invention can be synthesized 
from the parent compound that contains a basic or acidic moiety by conventional chemical 
methods. Generally, such salts can be prepared by reacting the free acid or base forms of 

20 these compounds with a stoichiometric amount of the appropriate base or acid in water or 
in an organic solvent, or in a mixture of the two; generally, non-aqueous media like ether, 
ethyl acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are 
found in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, 
Easton, PA, 1985, p. 1418, the disclosure of which is hereby incorporated by reference. 

25 Since prodrugs are known to enhance numerous desirable qualities of 

pharmaceuticals (e.g., solubility, bioavailability, manufacturing, etc..) the compounds of 
the present invention may be delivered in prodrug form. Thus, the present invention is 
intended to cover prodrugs of the presently claimed compounds, methods of delivering the 
same and compositions containing the same. "Prodrugs" are intended to include any 

30 covalently bonded carriers that release an active parent drug of the present invention in 
vivo when such prodrug is administered to a mammalian subject. Prodrugs the present 
invention are prepared by modifying functional groups present in the compound in such a 
way that the modifications are cleaved, either in routine manipulation or in vivo, to the 
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parent compound. Prodrugs include compounds of the present invention wherein a 
hydroxy, amino, or sulfhydryl group is bonded to any group that, when the prodrug ofthe 
present invention is administered to a mammalian subject, it cleaves to form a free 
hydroxyl, free amino, or free sulfhydryl group, respectively. Examples of prodrugs include, 
but are not limited to, acetate, formate and benzoate derivatives of alcohol and amine 
functional groups in the compounds ofthe present invention. Preferred prodrugs are 
amidine prodrugs wherein D is C(=NR?)NH 2 or its tautomer C(=NH)NHR? and R? is 
selected from OH, C M alkoxy, Quo aryloxy, C M alkoxycarbonyl, Qwo 
aryloxycarbonyl, Q. I0 arylmethylcarbonyl, C M alkylcarbonyloxy C M alkoxycarbonyl, 
and C«.,o arylcarbonyloxy C M alkoxycarbonyl. More preferred prodrugs are where R? is 
OH, methoxy, ethoxy, benzyloxycarbonyl, methoxycarbonyl, and 
methylcarbonyloxymethoxycarbonyl. 

"Stable compound" and "stable structure" are meant to indicate a compound that is 
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, 
and formulation into an efficacious therapeutic agent. 

"Substituted" is intended to indicate that one or more hydrogens on the atom 
indicated in the expression using "substituted" is replaced with a selection from the 
indicated group(s), provided that the indicated atom's normal valency is not exceeded, and 
that the substitution results in a stable compound. When a substituent is keto (i.e., =0) 
20 group, then 2 hydrogens on the atom are replaced. 

"Therapeutically effective amount" is intended to include an amount of a 
compound ofthe present invention or an amount ofthe combination of compounds 
claimed effective to inhibit factor Xa. The combination of compounds is preferably a 
synergistic combination. Synergy, as described, for example, by Chou and Talalay Adv 
Enzyme Regul. 1984, 22:27-55, occurs when the effect (in this case, inhibition of factor 
Xa) ofthe compounds when administered in combination is greater than the additive effect 
ofthe compounds when administered alone as a single agent. In general, a synergistic 
effect is most clearly demonstrated at sub-optimal concentrations ofthe compounds. 
Synergy can be in terms of lower cytotoxicity, increased antiviral effect, <r some other 
beneficial effect of the combination compared with the individual components. 
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SYNTHESIS 

The compounds of the present invention can be prepared in a number of ways 
known to one skilled in the art of organic synthesis. The compounds of the present 
invention can be synthesized using the methods described below, together with synthetic 
5 methods known in the art of synthetic organic chemistry, or by variations thereon as 
appreciated by those skilled in the art. Preferred methods include, but are not limited to, 
those described below. The reactions are performed in a solvent appropriate to the reagents 
and materials employed and suitable for the transformations being effected. It will be 
understood by those skilled in the art of organic synthesis that the functionality present on 
1 0 the molecule should be consistent with the transformations proposed. This will sometimes 
require a judgment to modify the order of the synthetic steps or to select one particular 
process scheme over another in order to obtain a desired compound of the invention. It will 
also be recognized that another major consideration in the planning of any synthetic route 
in this field is the judicious choice of the protecting group used for protection of the 
1 5 reactive functional groups present in the compounds described in this invention. An 

authoritative account describing the many alternatives to the trained practitioner is Greene 
and Wuts {Protective Groups In Organic Synthesis, Wiley and Sons, 1991). All references 
cited herein are hereby incorporated in their entirety herein by reference. 

The compounds of the present invention represented by Formula I consist of a 
20 group "D-E-G-(CH 2 ) S -" and a group "-A-B" attached to a [5,6]- or [5,7]-heterobicyclic 
core structure of varying composition. The five-membered ring can be pyrazole, triazole, 
isoxazole or isothiazole and this ring can be fused to a variety of six- or seven membered 
rings including but not limited to piperidinone, pyridinone, pyrimidinone, 
pyrimidinedione, pyranone, diazepinone, diazepinedione. The following discussion and 
25 schemes will describe methods for the syntheses of the heterobicyclic cores and 
attachment to the groups "G-(CH 2 ) S -" and "-A-B". 

The 4-aminopyrazoIe-5-carboxylate V is a useful intermediate for the preparation 
of many of the pyrazole fused compounds of Formula I wherein the "G-(CH 2 ) S -" residue is 
attached to a nitrogen atom of the pyrazole (Scheme I). This intermediate can be prepared 
30 in a variety of ways from hydrazines I. Hydrazines I are readily available starting 

materials. Aromatic hydrazines (G is aryl, s = 0) are conveniently prepared from the 
corresponding aniline by diazotization with NaN0 2 in acidic media followed by reduction 
of the resulting diazonium ion with a suitable reducing agent, with SnCl 2 being a preferred 
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reagent. Non-aromatic hydrazines represented by I are readily prepared by a variety of 
methods, such as by displacement of a suitable halogen compound with hydrazine or with 
a protected hydrazine followed by deprotection. Condensation of hydrazines I with a 
suitable hemiacetal or aldehyde followed by halogenation with NBS or NCS leads to 
hydrazidoyl halides II. Alternatively, the hydrazines I can be acylated with an acid 
chloride and converted to hydrazidoyl halides II by carbon tetrahalide/triphenylphosphine. 
The hydrazidoyl halides II are versatile intermediates for pyrazole synthesis (Shawali, A. 
S.; et. al. J. Het. Chem. 1980, 17, 833). The halide can be displaced with cyanide ion to 
afford cyanide III. Cyano compounds of this type (where G is aryl and s = 0) can also be 
prepared more directly by diazotization of aniline IV followed by direct reaction with a 
cyano-containing active methylene compound, where R ,a can include a variety of groups 
such as ester, ketone, cyano, trifluoromethyl, sulfone, aryl, etc. (Butler, R. N.; et. al. J. 
Chem. Soc. Chem. Commun. 1992, 20, 1481). Treatment of III with a bromoacetate in the 
presence of a suitable base such as carbonate or trialkylamine results in N-alkylation 
followed by ring closure to give the 4-aminopyrazole-5-carboxylate V. Alternatively, 
treatment of II with a nitropyruvate in the presence of a base such as alkoxide provides a 
4-nitropyrazole by displacement of the halide followed by ring closure of the nitrogen onto 
the carbonyl group. Reduction of the nitro group can be accomplished by a variety of 
reducing agents, a preferred one of which is SnCl 2 , to give the 4-aminopyrazole-5- 
20 carboxylate V. The hyrazidoyl halide II can also be reacted with a ketoester where R* 
represents a masked ester, preferably a 2-furyl residue, to give a pyrazole-4-carboxylate 
VI. Ester hydrolysis, conversion to an acyl azide, either via the acid chloride or anhydride, 
heating to generate an isocyanate via Curtius rearrangement, and finally treatment with 
water affords the 4-aminopyrazole VII. Alternatively, the amino can be masked as an 
appropriate carbamate by using an alcohol instead of water in the Curtius rearrangement. 
When R' = 2-furyl, the furan can be oxidatively cleaved under a variety of conditions, 
such as sodium periodate with catalytic ruthenium trichloride, or KMn0 4 , to afford a 
carboxylic acid which can be esterified to afford the 4-aminopyrazole-5-carboxylate V. 

Another route to the 4-aminopyrazole V involves condensation of the hydrazine I 
30 with an appropriate diketone or monoprotected diketone to form a 3,5-disubstituted 
pyrazole in which the 5-substituent is a carboxylic ester. With proper choice of the G 
group, this pyrazole can be selectively nitrated at the 4-position with nitrating agents such 
as nitric acid or ammonium nitrate/trifluoroacetic anhydride. Reduction of the nitro group 
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under a variety of conditions, such as with tin (II) chloride or catalytic hydrogenation, 
affords the 4-aminopyrazole V. This route can also be carried out using a diketone with a 
2-furyl group as a latent carboxylate, giving initially a 3,5-disubstituted pyrazole in which 
the 5-substituent is the 2-furyl group. Oxidative cleavage of the furyl group to a 
carboxylate, nitration of the pyrazole 4-position, esterification and nitro reduction then 
affords 4-aminopyrazole V. It will be recognized by those skilled in the art that the 
synthetic route chosen to V will depend on additional functionality present in the molecule 
of interest and the route may require additional protection/ deprotection sequences as well 
as modifications in the order of synthetic steps. 

Scheme I 
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In Scheme II is shown how the 4-aminopyrazole-5-carboxylate V can be utilized to 
prepare a variety of structures described by Formula I where the A-B residue is connected 
to a nitrogen atom of the bicyclic core. The 4-amino group can be protected as a suitable 
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carbamate (see Greene and Wuts, Protective Groups in Organic Synthesis, Wiley and 
Sons, 1991) or as an azide group (NaN0 2 , acid, NaN 3 ). In some cases it may not be 
necessary to protect the amino functionality, as will be recognized by those skilled in the 
art. Unmasking of the ester residue involves either basic hydrolysis (R = Me, Et) 
hydrogenolysis (R = Bn) or trifluoroacetic acid (R = ,-Bu). Coupling of the resulting acid 
w,th the appropriate amine H 2 N-A-B can be accomplished by a wide variety of methods 
known to those skilled in the art, including dicyclohexylcarbodiimide and N,N- 
dimethylaminopyridine, the mixed anhydride method, the BOP reagent, and many others. 
Alternatively, the amide bond can be formed directly from the ester (R = Me, Et) by 
reacting the ester with an aluminum reagent prepared from the amine H 2 N-A-B and 
trimethylaluminum. Deprotection of the amino gmup, if required, provides compounds 
VIII. Treating this amino amide with carbonyl diimidazole or other phosgene equivalent, 
such as triphosgene, provides pyrazolopyrimidinediones IX. Alternatively, 
aminocarboxylate V can be converted to pyrazolopyrimidinediones IX in a single step by 
heatmg with an appropriate isocyanate OCN-A-B in the presence of a base such as sodium 
hydride. Treating VIII with a substituted bromoacetyl chloride or bromide in the presence 
of a base such as triethylamine affords the pyrazolodiazepinediones X. Refluxing VIII in 
the presence of formic acid provides the pyrazolopyrimidinones XI (R 3 = H). Substituted 
denvatives XI can be obtained by refluxing VIII in the presence of triethylorthoacetate 
(R 3 = Me) or other orthoesters. Reduction of XI with catalytic hydrogenation, sodium 
borohydride in acidic medium or other reducing agent can provide compounds of typeXII 
Additionally, V can be treated with a bromoacetate in the presence of a base such as 
carbonate or sodium hydride to provide XIII. Selective hydrolysis of either ester of XIII 
followed by standard coupling with H 2 N-A-B and subsequent heating affords compounds 
XIV, which are regioisomeric with X. Oxygen analogs of XIV are prepared by converting 
the amino group of V to a hydroxy group via a diazonium ion. Coupling with the amine 
H 2 N-A-B by any of a wide variety of procedures yieldsXV. O-alkylation of XV with a 
bromoacetate in the presence of a base such as sodium hydride leads to XVI, the oxygen 
analogs of XIV. In the cases of compounds IX, X, XII and XIV the nitrogen atom can be 
further nationalized to provide additional analogs, such as by treating with methyl iodide 
in the presence of a base to afford the N-methyl derivatives. 
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Scheme II 
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The 4-aminopyrazole-5-carboxylate can be used to prepare pyrazolopyranone and 
pyrazolopyridinone derivatives, in which the A-B residue is attached to a carbon atom of 
5 the bicyclic core, as shown in Scheme HI. N-protection of V as described previously can 
be followed by straightforward conversion of the ester residue to an acid chloride. 
Treatment of this acid chloride with a zinc cuprate reagent derived from Br-CH 2 -A-B (A = 
aryl) will afford the ketone XVII after N-deprotection. Heating XVII with 
dimethyl formamide dimethylacetal or with an orthoester can provide the 
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pyrazolopyridinone compounds XVIII. Conversion of the 4-amino residue of XVII to a 
hydroxy! group via the diazonium ion will lead to XIX, which will provide the 
pyrazolopyranone derivatives XX under similar cyclization conditions. Alternatively, 
treatment of the acid chloride XXI, obtained as described above where N-PG can represent 
a carbamate protected nitrogen or can represent conversion of the amino group to an azide 
group as described previously, with a suitable enamine in the presence of a base such as 
tnethylamine can afford the ketone XXII. N-deprotection followed by heating will afford 
the pyrazolopyridinones XXIII (XVIII where R 3 = H). Also, the ketone XVII can be 
prepared from the cyano compound III by treatment with a suitable bromoketone in the 
presence of a base such as carbonate or triethylamine. The required bromoketone is readily 
available by treating an appropriate acid chloride with diazomethane followed by HBr It 
will be recognized by those skilled in the art that the syntheses of the compounds 
described in Scheme III may require additional protection/deprotection steps or 
modifications in the order of carrying out the steps, depending on additional functionality 
15 present in the compounds of interest. 
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Scheme III 
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Additional oxygen-containing bicyclic systems can be prepared as shown in 

Scheme IV. The 4-amino-5-carboxylate V can be converted to its 4-hydroxy derivative via 

the diazonium ion to give XXIV. Ester deprotection and amide bond formation with an 

appropriate H 2 N-A-B as described in Scheme II will afford the amide XXV. Alternatively, 

the amide bond can be formed directly from the ester by addition of the aluminum reagent 

derived from H 2 N-A-B and trimethylaluminum. The 4-hydroxy substituent can be easily 

protected if required by any of a number of protecting groups, such as with/- 
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butyldimethylsi,yl ether (TBS), and then deprotected following amide bond formation 

Treating the hydroxy amide XXV with carbonyl diimidazole or other phosgene equivalent 

such as tnphosgene, can provide the bicyclic core XXVI. Heating XXV in the presence of 

paraformaldehyde in the presence of a suitable acid such as^-toluenesulfonic acid will 

provide XXV,, (R 3 = H). Alternatively, XXV can be treated with dibromomethane in the 

presence of a suitable base such as carbonate to afford XXV,, (R 3 = H). Other aldehydes 

and substituted dibromomethanes can provide substituted derivatives of XXV,, where R 3 
is not hydrogen. 



Scheme IV 
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Scheme V 
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Additional bicyclic systems in which the A-B residue is substituted on a carbon 
atom can be prepared as shown in Scheme V. N-protection of 4-aminopyrazole-5- 
carboxylate V can be followed by manipulation of the ester to afford an acid chloride or an 
N-methoxy-N-methyl amide. Addition of an enolate derived from R0 2 CCH 2 -A-B and a 
base such as lithium diisopropylamide or lithium hexamethyldisilazide provides XXVIII. 
The N-jnethoxy-N-methyl amide is the preferred reaction partner for this addition, as this 
functionality prevents the formation of overaddition products. Alternatively, the enolate 
addition reaction could be done on the ester as well. N-deprotection of the 4-amino 
substituent allows it to close onto the ester residue and provides the 
pyrazolopiperidinedione XXIX. Manipulation of the ester residue of XXVIII can lead to 
XXX where X represents a suitable leaving group such as a bromide or mesylate residue. 
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A variety of methods can be utilized for the transformation of XXVIII to XXX, such as 
ketone protection, reduction of the ester to a primary alcohol, ketone deprotection and 
conversion of the primary alcohol to a bromide using CBr 4 /PPh 3 or to a mesylate using 
methanesulfonyl chloride and a base such as triethylamine. Alternatively, the ester can be 
hydrolyzed to the acid that can be reduced to the primary alcohol with borane and 
converted to a leaving group as just described. N-deprotection liberates the 4-amino group 
winch provides compounds of structure XXXI upon heating or treatment with base. The ' 
corresponding oxygen derivative is also available from XXVIII. N-deprotection 
diazotization with NaNQ 2 in acidic medium and treatment with sulfuric acid produces the 
4-hydroxy derivative XXXII. Protection of the alcohol functionality, for example as the 
TBS ether, followed by ester manipulation as described above and subsequent alcohol 
deprotection, produces XXXIII. Treatment of XXXIII with a suitable base such as 
carbonate leads to ring closure to afford compounds XXXIV. Alternatively, compounds 
XXXIII where X - OH can be closed to XXXIV via a Mitsunobu reaction by treatment 
with diethylazodicarboxylate and triphenylphosphine. 

In scheme VI is shown how to make additional bicyclic systems in which the A-B 
residue is substituted on a carbon atom and the ring is substituted with an R 3 group. Ester 
XXVIII can be converted under standard conditions to the N-methoxy-N-methyl amide 

XXXV. Addition of an appropriate Grignard reagent R 3 MgBr produces a ketone, which 
upon N-deprotection and heating in acidic conditions leads to the substituted pyridones 

XXXVI. Hydride reduction, with REDAL for example, will produce the piperidone 

XXXVII. Alternatively, diisobutylaluminum hydride reduction of the N-methoxy-N- 
methyl amide gives an aldehyde which will add a suitable Grignard reagent R 3 MgBr to 
afford XXXVIII. Conversion of the alcohol to a leaving group, for example by making the 
mesylate with methanesulfonyl chloride and a trialkylamine base, followed by N- 
deprotection leads to ring closure to piperidones XXXVII. The alcohol XXXVIII can also 
be prepared from enamine XXII from Scheme III by hydrolysis to the corresponding 
aldehyde followed by addition of the appropriate Grignard reagent R 3 MgBr. 
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Scheme VI 



xxvin 



XXII 



1) Ester 
deprotection 

2) (COCl) 2 ; 
HN(OMe)Me 



1)H 3 0 + 



2) R MgBr 



>»a PG 

N OMe 1) R 3 MgBr 

CON 

N II / Me 

N ^^ M '^ N a - o 2) N-deprotection 




A~B 



3) acid, heat 



XXXV 



1 ) ketone protection 

2) DffiAL 

3) R 3 MgBr 




l)MsCl, base 



2) N-deprotection 



XXXVIII 




A-B 



Hydride 
reduction 




A— B 



XXXVII 



10 



Preparation of a bicyclic system containing a seven-membered ring in which the A- 
B residue is attached to a carbon atom is described in Scheme VII. N-protection of 
aminoketone XVII, where N-PG represents preferably an N-protected nitrogen wherein 
both N-H groups are masked, such as by conversion to an azide group, is followed by 
formation of a ketone enolate, with a base such as lithium diisopropylamide, and reaction 
with a bromoacetate to afford XXXIX. N-deprotection followed by heating of the resulting 
amino ester affords XL. Alternatively, the ester can be converted by straightforward means 
to a more reactive species prior to ring closure, such as a mixed anhydride or acid chloride. 
Treatment of XVII with bromoacetyl bromide and a base such as triethylamine gives the 
acylamine XLI that can be cyclized by formation of the ketone enolate with a base such as 
lithium diisopropylamide. 
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Additional seven-membered ring-containing bicyclic systems can be prepared as 
shown in Scheme VIII. The hydrazidoyl halidell, prepared as shown in Scheme I, can be 
cyclized with a cyanopyruvate in the presence of a base such as alkoxide to afford 4- 
cyanopyrazoleXLII. Ester deprotection and coupling with H 2 N-A-B as described in 
previous schemes yields cyanoamide XLIII. Reduction of the nitrile can be accomplished ~ 
by various methods, such as by catalytic hydrogenation or by reduction with sodium 
borohydride in the presence of cobalt chloride. Cyclization of the resulting aminoamide 
using carbonyl diimidazole or other phosgene equivalent as described previously affords 
compounds XLIV. For the corresponding compound wherein the A-B residue is attached 
to carbon, the ester XLII can be converted to the N-methoxy-N-methyl amide as described 
previously. Treatment of this amide with the enolate derived from RO^A-B yields the 
ketone XLV. Catalytic hydrogenation of the nitrile affords an amine that upon heating 
undergoes cyclization to afford XLVI. The oxygen containing analog corresponding to 
XLIV is obtained from ester VI, prepared as described in Scheme I. The group R' 
represents preferably a 2-furyl residue as a masked carboxylic acid. Reduction of the ester 
group of VI with a hydride reducing agent such as diisobutylaluminum hydride is followed 
by protection of the resulting primary alcohol, such as by a TBS ether. When R' is 2-furyl 
the carboxylic acid can be unmasked by oxidation by a variety of reagents, including 
ozone, potassium permanganate, and sodium periodate in the presence of ruthenium 
trichloride. Coupling with a suitable with H 2 N-A-B as described in previous schemes 
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yields the amide XLVII. Deprotection of the alcohol affords a hydroxy amide, which can 
be cyclized using carbonyl diimidazole as described previously to afford compounds 
XLVIII. 
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Bicyclic compounds of Formula I containing a carbon atom at the pyrazole 4- 
position are prepared by a [3+2] cycloaddition strategy as shown in Scheme IX (for a 
review of [3+2] cycloadditions, see 1,3-Dipolar Cycloaddition Chemistry (Padwa, ed.), 
1 0 Wiley, New York, 1 984). 
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Scheme IX 
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Treatment of unsaturated lactone XLIX, which is readily available by standard 
procedures known to those skilled in the art, with an aluminum reagent prepared from an 
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appropriate amine H 2 N-A-B and trimethylaluminum affords the ring- opened amide L. 
Conversion of the primary alcoho] under standard conditions to a suitable leaving group, 
such as a bromide or mesylate, and subjection to basic conditions affords the required 
unsaturated lactam LI. Treatment of hydrazidoyl halide II, prepared as shown in Scheme I 
5 where X = CI or Br, with triethylamine generates a 1 ,3-dipolar intermediate LII, which 
can undergo a [3+2] cycloaddition with the olefin LI to produce the bicyclic pyrazolidine 
LIII as the predominant regioisomer. Mild oxidation with reagents such as chloranil or 
nickel peroxide will produce the pyrazolopiperidones LIV. Further oxidation, such as with 
DDQ, can produce the unsaturated derivatives LV. These steps can be reversed such that 
1 0 initial complete oxidation to LV can be followed by reduction, such as by catalytic 

hydrogenation, to produce LIV. The ketone derivatives can be prepared by condensation 
of an appropriate amine H 2 N-A-B with the cyclic anhydride LVI to give LVII. 
Alternatively, a saturated derivative of LVI can be condensed with an appropriate amine 
H 2 N-A-B followed by oxidation to the unsaturated derivative LVII, such as by treatment 
1 5 with LDA/PhSeSePh and subsequent oxidative selenoxide elimination. The olefin LVII 
undergoes similar [3+2] cycloaddition to give a pyrazolidine intermediate that is readily 
oxidized to the pyrazolopiperidinedione derivatives LVIII by a variety of oxidizing 
agents. 

An alternative preparation of compound LIV is also described. A standard 
20 alkylation/acylation sequence on the amine H 2 N-A-B affords amide ester LIX, which 

contains a protected ketone functionality. A variety of reaction conditions can be employed 
for these transformations, which are known to those skilled in the art. Deprotection of the 
ketone followed by Dieckmann condensation under basic conditions affords the cyclic 
diketoamides LX. Condensation of LX with an appropriate hydrazine is readily 
25 accomplished by heating in a solvent such as acetic acid or ethanol to afford the previously 
described LIV. 

Pyrazolopiperidone compounds LXVI (where n= I ) wherein the pyrazole 4- 

substituent R ,a is a trifluoromethyl group can be prepared via the method outlined in 

Scheme X. Coupling of the acid LXI with amines H 2 N-A-B can be accomplished under a 

30 variety of conditions, such as via the acid chloride, giving amide LXII. A straightforward 

sequence involving cleavage of the tetrahydrofiiran ring and intramolecular cyclization on 

the amide nitrogen affords the ketolactam LXIII. This compound can also be prepared 

from the lactam LXIV by introduction of sulfur substituents and subsequent oxidation to 
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the ketolactam LXIII. Formation of the morpholine or related enamine followed by 
reaction with Irifluoroacetic anhydride leads to the trifluoroacetylated intermediate LXV 
Alternatively, dichlorination of lactam LXIV with PC1 5 or analogous reagents, heating 
with excess morpholine or related amine, and reacting the enamine derived in this way 
w,th tnfluoroacetic anhydride also yields the trifluoroacetylated intermediate LXV This 
compound can be readily condensed with an appropriate hydrazine to afford the 
pyrazolopiperidone compounds LXVI. Analogous chemistry can be utilized to afford 
[5,7]-fiised ring systems (where n=2). 

Unsaturated analogs of the above compounds can be prepared as shown in the 
bottom of Scheme X. Bromination of LXVII, prepared as described in Scheme IX and the 
top of Scheme X, affords bromo analog LXVHI. Elimination of HBr by treatment with 
any of a variety of bases, such as DBU, will afford the unsaturated bicylic analogs LXIX 
Additional analogs can be prepared by displacement of the bromide LXVIII by any of a 
wide variety of nitrogen-, oxygen- and sulfur-based nucleophiles. 
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Additional [5,7]-fiised bicyclic systems which contain an additional heteroatom in the 
seven-membered ring can be prepared as shown in Scheme XI. Compounds LXXI where X is 
O or S can be prepared from commercially available tetrahydro-4H-pyran-4-one and 
tetrahydrothiopyran-4-one. Photoinduced Schmidt rearrangement of 

(triisopropylsilyl)azidohydrin (Evans, P. A. and Modi, D. P.J. Org. Chem. 1995, 60, 6662- 
6663), which is formed from tetrahydro-4H-pyran-4-one and tetrahydrothiopyran-4-one, 
provides tetrahydro- 1 ,4-oxazepin-5(2H)-one and tetrahydro-1 ,4-thiazepin-5(2H)-one. 
Compounds LXXI where X is NH or NR can be prepared by Schmidt rearrangement of 4- 
piperidone monohydrate hydrochloride or protected 4-piperidone (Groves, J. T. and 
Chambers, R. R. Jr. J. Am. Chem. Soc. 1984, 106, 630-638). Ullmann coupling of the lactam 
with I(Br>A-B provides the lactam LXXII with an A-B residue. Dichloronation with 
phosphorus pentachloride or related reagent affords a dichlorinated intermediate which can 
react with morpholine to give the enamine LXXIII. Reaction of LXXIII with DMAP and an 
appropriate acid chloride or acid anhydride provides the acylenamine intermediate LXXIV 
1 5 which can be condensed with an appropriate hydrazine in acetic acid to afford the [5,7]-fused 
bicyclic compounds LXXV. 
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Bicyclic compounds of Formula I which contain a carbon atom at the pyrazole 4- 
position and wherein the A-B residue is attached to a carbon atom are also prepared by a 
[3+2] cycloaddition strategy as shown in Scheme XII. Unsaturated cyclic ketones LXXVI 
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are readily available by standard synthetic methods known to those skilled in the art The 
[3+2] cycJoaddition with the 1,3-dipole generated from II as described previously gives a 
pyrazolone intermediate that can be readily oxidized to the pyrazolocyclohexanone 
LXXVII. Introduction of a double bond, such as by treating with LDA and PhSeSePh 
followed by oxidative selenoxide elimination, gives the unsaturated derivative LXXVIII 
Incorporation of a residue such as a protected alcohol into the unsaturated ketone 
represented by LXXIX, leads to pyrazolocyclohexanone LXXX following [3+2] 
cycloaddition and subsequent oxidation. Deprotection of the alcohol and oxidation by a 
variety of reagents affords the pyrazolocyclohexanedione LXXXI. 

Scheme XII 
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Additional bicyclic compounds of Formula I containing a carbon atom at the 
pyrazole 4-posi.ion are described in Scheme XIII. Condensation of hydrazidoy. halide II 
with a d,ketoester in the presence of a base such as alkoxide affords pyrazoles LXXXII 
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Heating this ketoester in the presence of readily available hydrazines A-B-NHNH 2 affords 
the pyrazolopyridazinones LXXXIII. For preparation of pyrazolopyridazinones where R 3 
is hydrogen, the hydrazidoyl halide II can be cyclized with a ftiryl ketoester in the 
presence of alkoxide base to afford LXXXIV. Standard functional group manipulations, 
5 involving ester reduction and protection, fury! oxidation and esterification leads to 
LXXXV, although not necessarily in that order. Those skilled in the art will be able to 
determine a proper order and appropriate reagents for achieving these transformations. 
Alcohol deprotection and oxidation, such as by manganese dioxide, affords an aldehyde 
ester which readily produces LXXXVI upon heating in the presence of a hydrazine A-B- 
1 0 NHNH 2 . Appropriate functional group manipulation of LXXXIV, of which many methods 
are available, can also afford ester acids LXXXVII. Activation of the carboxylic acid, 
such as by formation of the acid chloride with oxalyl chloride, followed by heating in the 
presence of a hydrazine A-B-NHNH 2 affords the pyrazolopyridazinedione LXXXVIII. 
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The prepanuion of the compounds of Formula I where the five-membered ring is 
tnazole ,s accomplished using azide intermediates. Azides readily undergo [3+2] 
eycloaddition reactions with a variety of olefins and alkynes, and the app.ica.ion of mis 
reacuon to the synthesis of me triazde-fused bicydic compounds of Formula I is shown in 
Scheme XIV. As described for ,he pyrazole-fused compounds previously, the 4-ami„o- 
1 2J.urazole-5-caAoxy.ate XCII is a particularly useful intermediate for the preparation 
of many of me Wazole-msed bicyclic systems. The required azides LXXXIX are readily 
avadable. Afiphatic azides are easily prepaid from the conesponding bromide by 
drsplacemen, with sodium azide in solvents such as dimemylfonrtamide and dimethyl 
sulfoxide. Where ■•G-(CH 2 ) s -» represent an ary, azide (G is a^l, . - 0), the azides are 
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readily available from the corresponding aniline by diazotization with NaN(>2 * n acidic 
medium followed by displacement of the diazonium ion with sodium azide. The [3+2] 
cycloaddition of azides LXXXIX with nitroolefins XC (R* = Me, 2-furyl) affords the 
triazoles XCI as the major product, in which initial cyclization to a triazoline intermediate 
is followed by autooxidation to the triazole products (Cailleux, P.; et. al. Bull Soc. Chim. 
Belg. 1996, 105, 45). These reactions can be performed in refluxing benzene or similar 
solvents at similar temperatures. Conversion of XCI to the 4-amino-l,2,3-triazole-5- 
carboxylate XCII is straightforward. When R' is methyl, oxidation of the methyl group 
with an oxidant such as KMn0 4 gives the carboxylic acid which can be esterified to an 
appropriate ester. Reduction of the nitro group by any of a variety of reducing agents, 
preferably SnCl 2 or catalytic hydrogenation, gives XCII. When R' is 2-furyl, the 
carboxylic acid can be unmasked by a variety of oxidizing agents, including ozone, 
KMn0 4 and sodium periodate/ruthenium trichloride, to give the carboxylic acid which can 
be esterified and reduced as described above to afford XCII. The 4-hydroxy-l,2,3-triazole- 
5-carboxylates can be obtained via the diazonium ion of XCII as described for the 
pyrazole series to afford XCIV. 

The reaction of azides LXXXIX with active methylene compounds is also 
illustrated in Scheme XIV. Treating LXXXIX with cyano- or nitropyruvates in the 
presence of a base such as alkoxide affords triazoles XCIII. The triazole-4-carboxylate 
derivatives can be prepared by treating LXXXIX with a finyl ketoester in the presence of 
alkoxide base to afford XCV. These reactions are analogous to those described in Scheme 
I for the pyrazole derivatives. The triazole-containing bicyclic systems having a carbon 
atom at the 4-position of the triazole can be prepared by [3+2] cycloaddition of an 
appropriate azide LXXXIX with an unsaturated lactam LI or an unsaturated cyclic ketone 
LXXVI. These cycloadditions are performed by heating in an appropriate solvent, such as 
benzene or toluene. The resulting triazoline intermediates are readily oxidized to the fused 
triazoles using chloroanil, nickel peroxide or other mild oxidant to give XCVI and 
XCVII, respectively. The triazole intermediates XCI, XCII, XCIII, XCIV, XCV, XCVI 
and XCVII can be transformed into the final triazole-containing bicyclic compounds 
described by Formula I following the procedures described for the corresponding pyrazole 
derivatives in Schemes II-XI. The nitro group present in XCI and XCIII can correspond to 
the "N-PG" residue described in Schemes II- VIII, or alternatively, the nitro group can be 
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reduced at an appropriate time and further protected as a suitable carbamate derivative 
as an azido group. 



or 
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The preparation of the compounds of Formula I where the five-membered ring is 
isoxazole is accomplished as shown in Scheme XV. The hydroximinoyl chloride XCIX is 
a useful intermediate for the preparation of isoxazole-fused compounds. This intermediate 
.s readily available from appropriate aldehydes XCVIII by oxime formation with 
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hydroxylamine followed by chlorination with N-chlorosuccinimide. Treatment of XCIX 
with a cyanoacetate in the presence of a base such as carbonate results in cyclization to 
give a 5-aminoisoxazole-4-carboxylate C. The amino residue of C can be readily 
converted into the corresponding hydroxy or cyano derivatives CI and CII, respectively, 
5 via the diazonium ion, as described earlier for the pyrazole and triazole compounds. 

The isoxazole-5-carboxylates are available from cyclization of XCIX with a furan 
ketoester to give CHI. Oxidation of the furan to a carboxylic acid residue is accomplished 
by a variety of oxidizing agents as described earlier. 

The hydroxyiminoyl chloride XCIX can also be treated with a base such as 
10 triethylamine to generate a nitrile oxide intermediate, which can undergo [3+2] 

cycloaddition reactions with appropriate olefins or alkynes. This is a convenient method 
by which to prepare bicyclic compounds containing a carbon atom at the 5-position of the 
isoxazole ring. For example, cycloaddition with the unsaturated lactam LI leads to 
formation of a fused isoxazoline intermediate which is readily oxidized with reagents such 
15 as nickel peroxide, chloranil or DDQ to afford CIV. Cycloaddition with unsaturated cyclic 
ketone and oxidation under the same conditions affords the ketone analog CV. The 
isoxazole-fused intermediates C, CI, CII, CHI, CIV and CV can be transformed into the 
final isoxazole-containing bicyclic compounds described by Formula I following the 
procedures described for the corresponding pyrazole derivatives in Schemes II-XI. 

20 
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Scheme XV 
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The preparation of the compounds of Formula I where the five-membered ring is 
.soth,azole is accomplished as shown in Scheme XVI. One method for preparing the 5- 
anunotsothiazole-4-carboxylate intermediate CVIII proceeds from readily available acid 
chloride CVI. Condensation of CVI with a cyanoacetate in the presence of a base such as 
a magnesium alkoxide followed by treatment with ammonia in an alcoholic solvent gives 
an aminonitrile CVII. Treatment with hydrogen sulfide in the presence of a base such as 
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triethylamine affords a thioamide that can undergo an oxidative cyclization to CVIII upon 
treatment with hydrogen peroxide or bromine. As described in previous schemes, the 
amino residue can easily be converted into the corresponding hydroxyl or cyano 
derivatives CIX or CX, respectively. 

Another useful intermediate for the preparation of isothiazole compounds of the 
present invention is the nitrile sulfide CXIII. This intermediate can be generated 
conveniently from heterocycle CXH, which itself can be prepared from amides CXI either 
by treating with chlorocarbonylsulfenyl chloride or by treating with 

trichloromethanesulfenyl chloride followed by aqueous sodium hydroxide. Thermolysis of 
heterocycle CXH affords the nitrile sulfide CXIII, which can undergo many of the same 
reactions as the corresponding nitrile oxide intermediates. For example, [3+2] 
cycloaddition of CXIII with olefins LI and LXXVI can afford, after subsequent mild 
oxidation as described previously, the isothiazole-fosed compounds CXIV and CXV, 
respectively. Isothiazole intermediates CVIII, CIX, CX, CXIV and CXV can be 
transformed into the final isothiazole-containing bicyclic compounds described by 
Formula I following the procedures described for the corresponding pyrazole derivatives 
in Schemes II-XI. 
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Scheme XVI 
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Formula I also describes pyrazole-fused bicyclic compounds in which the "G- 
(CH 2 ) S -" group resides on a carbon atom of the pyrazole ring. These compounds can be 
prepared as shown in Scheme XVII. Condensation of acid chlorides CVI with 
cyanoacetates in the presence of a base such as magnesium methoxide affords an enol 
derivative that is converted to the enol ether CXVI (X = OMe) with diazomethane or to 
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the chloro derivative CXVI (X = CI) with POCl 3 . Heating with hydrazine (R' = H) or a 
substituted hydrazine affords 5-amino-4-carboxylate CXVII. The amino residue of CXVII 
can be converted to the hydroxyl or cyano derivative CXVIII or CXIX, respectively via 
the diazonium ion as described previously. 
5 The 5-carboxylate derivatives can be prepared by condensing a substituted 

hydrazine with a hemiacetal or related derivative represented by CXX. Chlorination or 
bromination with NCS or NBS, respectively, affords the hydrazidoyl halides CXXI. 
Reaction of CXXI with the anion of a fiiryl ketoester affords the 5-carboxylate CXXII, the 
furan residue of which can be oxidized to a carboxylic acid residue by methods described 
1 0 previously. 

The hydrazidoyl halides CXXI can also participate in [3+2] cycloadditions as 
described previously to afford, after oxidation of the intermediate pyrazolines, the 
pyrazole-fused compounds CXXIII and CXXIV. The intermediates CXVII, CXVIII, 
CXIX, CXXII, CXXIII and CXXIV can be transformed into the final C-linked pyrazole- 
15 containing bicyclic compounds described by Formula I following the procedures described 
for the corresponding N-linked pyrazole derivatives in Schemes II-XL 
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Scheme XVII 
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' Bicyclic compounds of the present invention in which the five membered ring is 
pyrrole and the G-containing group is attached to a carbon atom can be prepared as shown in 
Scheme XVIII. For compounds of this type wherein a nitrogen atom is required at the pyrrolo 
2-position, the 2-aminopyrrole CXXVI is a useful intermediate. This compound can be 
prepared by condensation of readily obtained aminocarbonyl compounds CXXV with an 
appropriate cyanoacetate. This condensation can be carried out under basic conditions or by 
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heating with azeotropic removal of water The 2-aminopyrroles CXXVI can be diazotized 
and subsequently converted into the 2-cyano- and 2-hydroxypyrroles CXXVII, which are 
suitable intermediates for a variety of the bicyclic compounds of this invention. Pyrrole 2 5 3- 
dicarboxylates can also be prepared from aminocarbonyl compounds CXXV. Michael 
addition under basic conditions with acetylenedicarboxylate esters is followed by in situ ring 
closure to afford the pyrrole 2,3-dicarboxylate diester. Selective hydrolysis of one of the 
esters, typically the 2-ester, affords the pyrrole 2-carboxylic acid CXXVIII. Curtius 
rearrangement of CXXVIII affords another route to the 2-aminopyrrole CXXVI. Also, the 
carboxylic acid can be reduced to the alcohol CXXIX using borane or by sodium borohydride 
reduction of the derived mixed anhydride. Following procedures described in Schemes II- VIII 
and Scheme XIII, the intermediates CXXVI, CXXVII, CXXVIII and CXXIX can be 
converted to the final pyrrolo-fiised bicyclic compounds of Formula I. Other procedures not 
described here are also known to those skilled in the art and can be used to prepare the 
pyrrolo- fused bicyclic compounds of Formula I. 

Scheme XVIII 
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Bicyclic compounds of the present invention in which the five membered ring is furan 
and the G-containing group is attached to a carbon atom can be prepared as shown in Scheme 
20 XIX. For compounds of this type wherein a nitrogen atom is required at the furyl 2-position, 
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the 2-aminofuran CXXXI is a useful intermediate. These compounds can be prepared 
analogously to the pyrrole analogs described in Scheme XVIII. Thus, condensation of readily 
obtained hydroxycarbonyl compounds CXXX with an appropriate cyanoacetate affords the 2- 
aminofurans CXXXI. This condensation can be carried out under basic conditions or by 
heating with azeotropic removal of water. The 2-aminofurans CXXXI can be diazotized and 
subsequently converted into the 2-cyano- and 2-hydroxyfurans CXXXII, which are suitable 
intermediates for a variety of the bicyclic compounds of this invention. Furan 2,3- 
dicarboxylates can also be prepared from hydroxycarbonyl compounds CXXX, analogously to 
the pyrrole analogs described in Scheme XVIII. Michael addition of CXXX under basic 
conditions with acetylenedicarboxylate esters is followed by in situ ring closure to afford the 
furan 2,3-dicarboxylate diester. Selective hydrolysis of one of the esters, typically the 2-ester, 
affords the furan 2-carboxylic acid CXXXIII. Curtius rearrangement of CXXXIII affords 
another route to the 2-aminofurans CXXXI. Also, the carboxylic acid can be reduced to the 
alcohol CXXXIV using borane or by sodium borohydride reduction of the derived mixed 
anhydride. Following procedures described in Schemes II-VIII and Scheme XIII, the 
intermediates CXXXI, CXXXII, CXXXIII and CXXXIV can be converted to the final furan- 
fused bicyclic compounds of Formula I. Other procedures not described here are also known 
to those skilled in the art and can be used to prepare the furan-fused bicyclic compounds of 



Formula I. 
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Scheme XIX 
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Bicyclic compounds of the present invention in which the five membered ring is 
thiophene and the G-containing group is attached to a carbon atom can be prepared as shown 
in Scheme XX. For compounds of this type wherein a nitrogen atom is required at the 
thiophene 2-position, the 2-aminothiophene CXXXVI is a useful intermediate. These 
compounds can be prepared analogously to the pyrrole analogs described in Scheme XVIII. 
Thus, condensation of readily obtained mercaptocarbonyl compounds CXXXV with an 
appropriate cyanoacetate affords the 2-aminothiophenes CXXXVI. This condensation can be 
carried out under basic conditions or by heating with azeotropic removal of water. 
Alternatively, condensation of the cyanoacetate with ketone CXXXVIII affords olefin 
CXXXIX. In a subsequent step, CXXXIX can be converted into 2-aminothiophenes 
CXXXVI by treatment with S 8 and a base such as triethylamine. The 2-aminothiophenes 
CXXXVI can be diazotized and subsequently converted into the 2-cyano- and 2- 
hydrox,ythiophenes CXXXVII, which are suitable intermediates for a variety of the bicyclic 
compounds of this invention. Thiophene 2,3-dicarboxylates can be prepared from alkali-metal 
acetylenethiolates CXL. These compounds react with acetylenedicarboxylate esters in a [3+2] 
cycloaddition to afford thiophene 2,3-dicarboxylate diesters. Selective hydrolysis of one of 
the esters, typically the 2-ester, affords the thiophene 2-carboxylic acid CXLI. Curtius 
rearrangement of CXLI affords another route to the 2-aminothiophenes CXXXVI. Also, the 
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carboxyhc acid can be reduced to the alcohols CXLII using borane or by sodium borohydride 
reduction of the derived mixed anhydride. Following procedures described in Schemes II-VIII 
and Scheme XIII, the intermediates CXXXVI, CXXXVII, CXLI and CXLII can be 
converted to the final thiophene-fused bicyclic compounds of Formula I. Other procedures not 
descnbed here are also known to those skilled in the art and can be used to prepare the 
thiophene-fused bicyclic compounds of Formula I. 



Scheme XX 
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Bicyclic compounds of the present invention in which the five membered ring is 
imidazole and the G-containing group is attached to a nitrogen atom can be prepared as shown 
m Scheme XXI. These compounds CXLIII through CLXIV, where the R group may be alkyl 
aryl or a protecting group PG, are available either from commercial sources or through known' 
pnor art and can be represented generally by CLXV. Suitable protection of the imidazole 
mtrogen affords compounds of the type CLXVI, which are further elaborated via a cupric 
mediated coupling of appropriate A-B containing boronic acid to yield CLXVII. Subsequent 
removal of the imidazole-protecting group PG affords compounds such as CLXVIII. The 
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introduction of a substituent G is accomplished as before by the coupling of a G-containing 
boronic acid in a manner such that the G-group is transferred to the imidazole nitrogen as 
depicted by CLV1X. 



Scheme XXI 
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The A-B moieties can be prepared by methods known to those of skill in the art. 
The following publications, the contents of which are incorporated herein by reference, 
describe and exemplify means of preparing A-B moieties: W097/23212, WO97/30971, 
W097/38984, WO98/06694, WO98/01428, W098/28269, and W098/28282. 

Other features of the invention will become apparent in the course of the following 
descriptions of exemplary embodiments that are given for illustration of the invention and 
are not intended to be limiting thereof. 

EXAMPLES 
Example 1 

l-[4-methoxyphenylJ-3-cyano-6-f2'-methylsulfonyl-3-nuoro-[l,rj-biphen-4-yl]-l,4. 
dihydropyrazolo-[4,3-rfl-pyrimidine-5,7-dione. 




MeO 

1 5 Part A. a,a-Dicyano-4-methoxyphenyl hydrazine imine 

Anisidine (1 8.84 g, 1 52.99 mmol) was dissolved in 225 mL of water followed by 
the addition of 32.7 mL (392.4 mmol) of concentrated HC1 and then the mixture was 
cooled in an ice bath. NaN0 2 (13.72 g, 198.89 mmol) was dissolved in 45 mL of water and 
added in several portions. The solution was stirred for 10 minutes and poured into a flask 
containing a solution of 10.10 g (152.99 mmol) of malononitrile and sodium acetate (27.61 
g, 336.59 mmol) in 36 mL of methanol and 75 mL of water. A heavy yellow precipitate 
immediately formed (29.9 g, 97 %) and was isolated as the title compound by suction 
filtration. LRMS (NH 3 -CI): 218.2 (M+NrL,) + . 



Part B. Methyl (l-[4-Methoxyphenyl]-3-cyano-4-amino)pyrazole-5-carboxyIate. 

a,a-Dicyano-4-methoxyphenyl hydrazine imine (20.00 g, 99.92 mmol), methyl 
bromoacetate (16.81 g, 109.90 mmol), 4-N,N-dimethyl pyridine (1 .22 g, 9.99 mmol) and 
potassium carbonate (34.52 g, 249.79 mmol) were dissolved in N,N-dimethyl formamide 
and heated to 100°C for several hours. The solution was diluted with ethyl acetate and 
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washed 4 times with brine. The organics were dried over MgSC>4, filtered through a pad of 
silica gel and the volatiles were removed. The title compound was purified by dissolving 
in hot diethyl ether and collecting the solids (9.18 g, 34%) that formed upon cooling by 
filtration. LRMS (ES+): 273.2 (M+H) + . 

5 

Part C. Methyl (l-[4-Methoxyphenyl]-3-cyano-4-azido)pyrazoIe-5-carboxyIate. 

Methyl ( 1 -[4-Methoxyphenyl]-3-cyano-4-amino)pyrazole-5-carboxylate (3.36g, 
12.34 mmol) was dissolved in TFA and cooled to 0 °C followed by the addition of NaN0 2 
(0.94 g, 13.57 mmol) and then the reaction was stirred at that temperature for 45 min. 

10 NaN 3 (0.80 g, 12.34 mmol) was dissolved in a minimal amount of water and added in 
portions to the TFA solution. The solution was allowed to stir at 0 °C for 45 min and 
added slowly to a saturated water solution of NaHC0 3 . The solution was diluted with ethyl 
acetate and washed twice with brine. The organics were dried over MgSCU, filtered 
through a plug of silica gel and the volatiles were removed to give the title compound as a 

1 5 tan solid (l.Og, 57%). LRMS (NH 3 -CI): 3 16.3 (M+NHU) + . 

Part D. l-[4-methoxyphenyl]-3-cyano-4-azido-5-[2 ? -methylsulfonyl-3-fluoro-[l,l , ]- 
biphen-4-yl]aminocarbonyl]pyrazole. 

[2'-methylsulfonyl-3-fluoro-[ 1 , 1 *]-biphen-4-yl3amine hydrochloride (1 .00 g, 3.3 1 
20 mmol) was dissolved in anhydrous methylene chloride followed by the addition of 

trimethylaluminum (9.94 mL. 19.88 mmol) as 2.0 M solution in toluene. The solution was 
stirred at ambient temperature until gas evolution ceased. Methyl (l-[4-Methoxyphenyl]-3- 
cyano-4-azido)pyrazole-5-carboxylate (0.988 g, 3.31 mmol) was added and the solution 
stirred overnight at room temperature and refluxed for an additional 2 hrs. The solution 
25 was allowed to cool to room temperature and the solution slowly quenched with a 

saturated solution of ammonium chloride. The reaction was diluted with ethyl acetate and 
washed twice with a 5% solution of citric acid. The organics were dried over MgS0 4 and 
filtered through a plug of silica gel. The title compound was purified by column 
chromatography eluting with 1:1 hexane/ethyl acetate (0.09 g, 5%). LRMS (ES-): 530.1 
30 (M-H)\ 

Part E. l-H-methoxyphenyll-S-cyan^-amino-S-ll'-methylsulfonyl-S-fluoro-ll,!']- 
biphen-4-yl] aminoca rbony I] pyrazole. 
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1 -[4-methoxyphenyl]-3-cyano^-azido-5-[2 > -methylsulfonyl-3-fluoro-[ 1 , 1 'j-biphen- 
4-yl]aminocarbonyl] Pyra zole (0.09 g, 0.169 mmol) was dissolved in methanol followed by 
the addition of SnCl 2 2 H 2 0 (0.32 1 g, 1 .69 mmol) and the solution refluxed for 1 hr. The 
volatile were removed under reduced pressure and the residue stirred in TFA, filtered 
through a pad of Celite® and the residue purified by preparative HPLC chromatography to 
yield the title compound as a white solid (30 mg 19%). LRMS (ES+): 506.3 (M+H) + . 

Part F. 1 H-methox yp henyl]-3-c y ano-6-I2'-methyl S ulfony]-3-fluoro-[l,l 'J-biphen-4- 
yI]-l,4-dihydropyra2olo-[4,3-rfl-p y riinidine-5,7-dione. 

l-[4-methoxyphenyl>3-cyano-4-amino-5-[2'-methylsulfonyl-3-fluoro-[l 5 l']- 
biphen-4-yl]aminocarbonyl]pyrazole (0.02 g, 0.032 mmol) was dissolved in THF followed 
by the addition of carbonyl diimidazole (0.010 g, 0.064 mmol) and the solution was stirred 
at room temperature for 48 hrs. and then at reflux for 0.5 hrs. The volatiles were removed 
under reduced pressure and the product purified by preparative HPLC (CI 8 reverse phase 
column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford 
the title compound of Example 1 as a white powder (1 .9 mg, 1 1 %). LRMS (ES-V 530 2 
(M-H)- 



Example 2 

l-[4-methox y phenyl]-3-(inetho Xy carbon y l)-6-I2'-aniino S ulfonyl-3-fluoro-[l,r]. 

biphen-4- y lJ-l,6-dihydropyrazolo-l4,3-rfI- Py rimidin-7-one. 
MeO z C 




MeO 

Part A. (l-[4-Methoxyphenyl]-3-cyano-4-azido)pyra2ole-5-carboxylic acid. 

'Methyl (l-[4-Methoxyphenyl]-3-cyano-4-azido)pyrazole-5-carboxylate(5.9 g, 
19.78 mmol) was dissolved in a 1:1:1 mixture of MeOH/H 2 0/THF followed by the 
addition of NaOH (1.58 g, 39.56 mmol) and the reaction was allowed to stir at room 
temperature until all of the starting material was consumed by TLC. The solution was 
acidified with 10% HC1 and the product was extracted with ethyl acetate. The organic 
layer was washed twice with brine and the solvent was dried over MgS0 4 , filtered and the 
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volatiles were removed under reduced pressure to yield the title compound as a tan solid 
(4.00, 71%). LRMS (ES-): 539.0 (M-H-C0 2 )~. 

Part B. l-[4-methoxyphenyI]-3-cyano-4-azido-5-[2-fluoro-4- 
bromophenyl)aminocarbonyl]pyrazole. 

l-[4-methoxyphenyl]-3-cyano-4-a2idopyrazole-5-carboxylic acid (4.00 g, 14.07 
mmol) was dissolved in CH 2 C1 2 followed by the addition of oxalyl chloride (1.84 mL, 
21.11 mmol) and 1 drop of DMF. The mixture was allowed to stir at room temperature for 
2 hrs. The volatiles were removed under reduced pressure and the residue dried under high 
vacuum for 1 hr. The residue was dissolved in CH 2 C1 2 followed by the addition of DMAP 
(3.44 g, 28.15 mmol) and 2-fluoro-4-bromo-aniline (2.67 g, 14.07 mmol) and the solution 
stirred overnight at room temperature. The volatiles were removed under vacuum and the 
product purified by trituration of the residue with ether/hexanes to afford the title 
compound (1 .50 g, 23%). LRMS (ES-): 454.0 (M-H)~. 

Part C. l-[4-methoxyphenyl]-3-(methoxycarbonyl)-4-amino-5-[2-fluoro-4- 
bromophenyl)aminocarbonyl]pyrazole. 

l-[4-methoxyphenyl>3-cyano-4-azido-5-[2-fluoro-4- 
bromophenyl)aminocarbonyl]pyrazole (1.50 g, 3.28 mmol) was dissolved in MeOH 
followed by the addition of tin (II) chloride dihydrate (6.23, 32.88 mmol) and the solution 
refluxed for 2 hrs. The solution was dissolved in EtOAc and basified by the addition of 
10% NaOH solution. The organics were washed twice with brine and dried over MgS0 4 
filtered through a pad of silica gel and dried under vacuum to give the title compound 
(0.55 g, 39%). LRMS (ES+): 463.1 (M+H) + . 

Part D. l-[4-methoxyphenyl]-3-(methoxycarbonyl)-6-[2-fluoro-4-bromophenyI]-l ) 6- 
dihydropyrazolo-[4,3-^-pyrimidin-7-one. 

l l-[4-methoxyphenyl]-3-methoxycarbonyl-4-amino-5-[2-fluoro-4- 
bromophenyl)aminocarbonyl]pyrazole(0.55 g, 1.27 mmol) was dissolved in 25 mL of 
96% formic acid and refluxed for 3 hrs. The volatile were removed and the residue 
dissolved in EtOAc and washed with a saturated solution of NaHC0 3 . The organics were 
dried over a solution of MgS0 4 , filtered through a plug of silica gel and the volatiles were 
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removed to yield the title compound as a white solid (0.30 g, 50%). LRMS (ES+V 473 1 
(M+H) + . 

PartE. l-H-methoxyphenylj-3-(methoxycarbonyl)^-[2'- a mino S ulfonyl-3-fluoro- 
Il,rj-biphen-4-ylJ-l,6-dihydropyrazolo-[4^-^-pyrimidin-7-one. 

l-[4-methoxvphenyl]-3-(methox y carbon y l>6-[2-fluoro-4-bromophenylM 6- 
dihydro Py razolo-[4,3-^-p y rimidin-7-one (0.30 g, 0.633 mmol), TBAB (0.02 g, 0.06 
mmol), aqueous Na 2 C0 3 (2M , 0.7 mL, 0.88 mmol), and 2-(N-tert- 
butyOphenylsulfonamide boronic acid (0.22 g, 0.88 mmol) were dissolved in 100 mL of 
benzene and degassed with nitrogen for 30 minutes. Following the purge, 
tetrakis(tri P henylphosphine)palladium(0) (0.036 g, 0.03 mmol) was added and the solution 
stirred overnight at reflux. The solution was diluted with EtOAc and washed twice with 
brine and the organics dried over MgS0 4 , filtered and the volatiles were removed under 
reduced pressure. Purification by column chromatography, eluting with 1:1 hexane/EtOAc 
afforded 0.20 g (52'Zo) of a /erz-butyl sulfonamide. This compound (0.20 g, 0 33 mmol) 
was dissolved in 25 mL of TFA and refluxed for 1 hour. The volatiles were removed under 
reduced pressure and the product was purified by reverse phase HPLC (C 1 8 reverse phase 
column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford 
the title compound of Example 2 as a white solid. LRMS (ES+): 550.2 (M+H) + . 

Example 3 

l-|4-me t hoxy P henyl]-3-(ami n ocarbonyl)-6-[2'- am i„osulfonyl-3-fluoro.|l,r,-biphen- 
4-yl]-l,6-dihydropyrazolo-I43-rf)-pyrimidin-7-one. 

HjNOC 




T J f° 2NH2 

MeO 

Part A. (l-I4-Methoxy P he n ylJ-3-cy a no-l-azido)pyrazoIe-5.carboxylic acid. 

Methyl d-^-MethoxyphenylJ-S-cyano-^azido^yrazole-S-carboxylate from 
Example 1, Part C (14.0 gr, 46.94 mmol) was dissolved in a 1:1 solution of THF/H.O 
followed by the addition of lithium hydroxide monohydrate (5.90 g, 140.84 mmol) and the 
solution stured at room temperature for 4 hours. The solution was acidified with HC1, the 
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organics were extracted with EtOAc and washed with brine. The organic layer was dried 
over MgS0 4 , filtered through a plug of silica gel and the volatiles removed under reduced 
pressure to yield 8.72 g (65%) of the title compound as a tan solid. LRMS (ES-): 283. 1 
(M-H)\ 

5 

Part B. l-[4-methoxyphenylJ-3-cyano-4-azido-5-[(2-fluoro-4- 
bromophenyl)aminocarbonyl]pyrazole. 

To a solution of (l-[4-Methoxyphenyl]-3-cyano-4-azido)pyrazole-5-carboxylic acid 
(8.22 g, 28.92 mmol) in CH 2 C1 2 was added oxallyl chloride (3.78 mL, 43.38 mmol) and 1 

1 0 drop of DMF. The mixture was allowed to stir at room temperature for 2 hours. The 

volatiles were removed under reduced pressure and the residue dried under high vacuum 
for 1 hour. The residue was dissolved in CH 2 C1 2 followed by the addition of DMAP (7.06 
g, 57.84 mmol) and 2-fluoro-4-bromoaniline (5.49 g, 28.92 mmol) and the solution stirred 
overnight at room temperature. The volatiles were removed under vacuum and the product 

1 5 was purified by trituration of the residue with hexane/ether to give 7.9 g (60%) of the title 
compound as a solid. LRMS (ES-): 454.0/456.0 (M-H)". 

Part C. l-[4-methoxyphenyIJ-3-(aminocarbonyl)-4-azido-5-t(2-nuoro-4- 
bromophenyl)aminocarbonyl]pyrazole. 

20 A solution of 1 -[4-methoxyphenyl>3-cyano-4-azido-5-[(2-fluoro-4- 

bromophenyl)aminocarbonyl]pyrazole (1.00 g, 2.32 mmol) in a 1:1 mixture of 
MeOH.MeOAc was cooled in an ice/water bath. Gaseous HC1 was bubbled through the 
cooled solution for 15 minutes and the solution was stirred, with warming to room 
temperature, overnight. The volatiles were removed under reduced pressure followed by 

25 the addition of 25 mL of MeOH and 20 mL of 1 M HC1 and the resulting solution was 
stirred at room temperature for 2 hours. The solution was diluted with EtOAc, washed 
with brine, the organics were dried over MgS0 4 , filtered through a pad of silica gel and the 
volatiles were removed under reduced pressure to give 0.99 g (95%) of the title compound 
as a tan solid. LRMS (ES+): 458.1/460.1 (M+H) + . 
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Part D. I -[4-methoxyphenyl]-3-(aminocarbonyl)-6-[2-fluoro-4-bromophenyl}-l ,6- 
dihyropyrazoIo-[4,3-</]-pyrimidin-7-one. 
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To a solution of l-[4-methoxyphenyl>3-(aminocarbonylH-azido-5-[(2-fluoro-4- 
bromophenyl)aminocarbonyl]pyrazole (0.99 g, 2.20 mmol) in methanol was added tin (II) 
chloride dihydrate (6.23, 32.88 mmol) and the solution refluxed for 2 hrs. The solution 
was dissolved in EtOAc and basified by the addition of 10% NaOH solution. The organics 
were washed twice with brine and dried over MgS0 4 filtered through a pad of silica gel 
and dried under vacuum. The residue was dissolved in 50 mL of 95% formic acid was 
stirred at reflux for 2 hours. The volatiles were removed under reduced pressure and the 
residue was heated in methanol and filtered to afford 0.69 g (68%) of the title compound 
as a solid. LRMS (ES+): 458.1/460.1 (M+H) + . 

PartE. l-(4-methoxyphenyl]-3-(ammoca^ 

fluoro-Il,r]-biphen-4.yI]-l,6-dihydropyra2olo-[4,3-rfl- P yrimidin-7-one. 

I-[4-Methoxyphenyl]-3-(aminocarbonyl)-6-[2-fluoro-4-bromophenyI]-l,6- 
dihyropyrazolo-KS-^-pyrimidin-T-one (0.69 g, 1 .50 mmol), TB AB (0.048 g, 0. 1 5 mmol), 
aqueous Na 2 C0 3 (2M , 3.0 mL, 6.0 mmol) and 2-( te r/-butylaminosulfonyl)phenylboronic ' 
acid (0.54 g, 2.1 mmol) were dissolved in 100 mL of benzene and degassed with nitrogen 
for 30 minutes. Following the purge, tetrakis(triphenyl P hosphine)palladium(0) (0.087 g, 
0.075 mmol) was added and the solution stirred overnight at reflux. The solution was 
diluted with EtOAc and washed twice with brine and the organics dried over MgS0 4 , 
filtered and the volatiles removed under reduced pressure. The title compound was 
purified by column chromatography eluting with 1 : 1 hexane/EtOAc to afford 0.26 g (29%) 
of the title compound. LRMS (ES+): 573.3 (M+H) + . 

PartF.l-[4-methoxyphenyI]0-(aminocarbonyI)-6-[2'- a minosulfonyl-3-fluoro.[l,l'J- 
25 biphen-4-yl}-l,6-dihydro P yrazoIo-I4,3-d]-pyrimidin-7-one. 

A solution of l-[4-methoxyphenyl]-3-(aminocarbonyl)-6-[2 , -N-rer/- 
buty]aminos U lfonyI-3-fluoro-[ 1 , 1 

one (0.26 g, 0.44 mmol) in 25 mL of TFA was refluxed for 1 hour. The volatiles were 
removed under reduced pressure and the product purified by reverse phase HPLC (C18 
30 reverse phase column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and 

lyophilized to afford the title compound of Example 3 as a white solid. LRMS (ES+)* 
535.2 (M+H) + . 
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Example 4 

l-[4-methoxyphenyI]-3-(me^ 

l,6-dihydropyrazolo-I4^-£/l-pyriinidin-7-one. 




MeO 



Part A. a-Cyano- a-(methoxycarbonyl)-4-methoxyphenyl hydrazine imine 

Anisidine (55.0 g, 446.57 mmol) was dissolved in 675 mL of water followed by the 
addition of 98.1 mL (1 .1 mol) of concentrated HC1 and the mixture cooled in an ice bath. 
NaN0 2 (40.05 g, 580.54 mmol) was dissolved in 100 mL of water and added in several 
portions. The solution was stirred for 10 minutes and poured into a flask containing a 
solution of 44.25 g (446.57 mmol) of methyl cyanoacetate and sodium acetate trihydrate 
(133.69 g, 446.57 mmol) in a solution of methanol and water (108:225 mL). A heavy 
yellow precipitate immediately formed and was isolated by suction filtration and dried on a 
lyophilizer to give 82.0 g (79%) of the title compound as a yellow solid. LRMS (ES+): 
232.1 (M-H)\ 

Part B. terf-Butyl (l-[4-MethoxyphenyI]-3-(methoxycarbonyl)-4-amino)pyrazo!e-5- 
carboxylate. 

a-Cyano- a-(methoxycarbonyI>4-methoxyphenyl hydrazine imine (105.7 g, 455.2 
mmol), /er/-butyl bromoacetate (106,5 g, 546.2 mmol), and potassium carbonate (157.3 g, 
1.13 mol) were dissolved in N,N-dimethylformamide and heated to 100°C for several 
hours. The solution was diluted with ethyl acetate and washed 4 times with brine. The 
organics were dried over MgS0 4 , filtered through a pad of silica gel and the volatiles 
removed. The title compound was obtained as a dark viscous liquid and used without any 
further purification (136.7 g, 86%). LRMS (NH 3 -CI): 348.3 (M+H) + . 

Part C. (l-I4-MethoxyphenylJ-3-(methoxycarbonyl)-4-azido)pyrazole-5-carboxylic 
acid. 

To a solution of ter/-butyl (l-[4-Methoxyphenyl]-3-(methoxycarbonyl)-4- 
amino)pyrazole-5-carboxylate (16.89 g, 48.62 mmol) in 100 mL of TFA at 0°C was added 
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NaN0 2 (4.02 g, 58.34 mmol) and the mixture was stirred for 45 min. NaN 3 (3.79 g, 58.34 
mmol) was dissolved in a minimal amount of water and added in portions to the TFA 
solution. The solution was allowed to sir at 0°C for 45 min. and added slowly to a 
saturated aqueous solution of NaHC0 3 . The solution was diluted with ethyl acetate and 
washed three times with water. The aqueous layer was acidified with 10% aqueous HC1 
and extracted with EtOAc. The organics were dried over MgS0 4 , filtered through a plug of 
silica gel. The product was obtained by flushing the silica gel with 1 :1 EtOAc:MeOH. The 
volatiles were removed under reduced pressure to give 3.0 g (32%) of the title compound 
as a tan solid. LRMS (ES-): 316.1 (M-H)" 

Part D. l-[4-methoxyphenyl]-3-(methoxycarbonyl)-4-azido-5-[4- 
bromophenylaminocarbonyljpyrazole. 

To a solution of (l-[4-Methoxyphenyl]-3-(methoxycarbonylH-azido)pyra Z ole-5- 
carboxylic acid (3.00 g, 9.45 mmol) in 20 mL of CH 2 C1 2 was added oxallyl chloride (1 .24 
mL, 14. 1 8 mmol) and 1 drop of DMF. The mixture was allowed to stir at room 
temperature for 2 hours. The volatiles were removed under reduced pressure and the 
residue dried under high vacuum for 1 hour. The residue was dissolved in CH 2 C1 2 
followed by the addition of DMAP (4.0 g, 33.1 mmol) and 4-bromoaniline (1.62 g, 9.45 
mmol) and the solution stirred overnight at room temperature. The volatiles were removed 
under vacuum and the product purified by trituration of the residue with ether/hexanes to 
afford the title compound (1.5 g, 33%). LRMS (ES-): 454.0 (M-H)' 

PartE. l-[4-methoxyphenylI-3-(methoxycarbonyl>6-f4-bromophenyIJ.l,6. 
dihydropyrazoIo-[43-^-pyrimidin-7-one. 

To a solution of l-[4-methoxyphenyl]-3-(methoxycarbonylH-a2ido-5-[4- 
bromophenylaminocarbonyl] P yrazole (1.5 g, 3.18 mmol) in isopropanol was added tin (II) 
chloride dihydrate (0.43 g, 2.28 mmol) and the solution was warmed for 5 minutes. The 
solution was filtered through a pad of silica gel and the silica rinsed with EtOAc. The 
volatiles were removed under reduced pressure and the residue was refluxed for 2 hours in 
95% formic acid. The volatiles were removed under reduced pressure and the solid residue 
was washed with cold EtOAc and collected by suction filtration to afford 1.44 g (93%) of 
the title compound as a solid. LRMS (ES+): 455. 1/457. 1 (M+H) + 
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Part F. l-I4-methoxyphenyI)-3-(methoxycarbonyl)-6-(2'-aminosulfony!-Il,l 'J-biphen- 
4-ylJ-l,6-dihydropyrazoIo-|4,3-^]-pyrimidin-7-one. 

A solution of l-[4-methoxyphenyl]-3-(methoxycarbonyl>6-[4-bromophenyl]-l,6- 
dihydropyrazolo-[4,3-<*]-pyrimidin-7-one (0.60 g, 1.32 mmol), TBAB (0.04 g, .13 mmol), 
5 aqueous Na 2 C0 3 (2M, 2.6 mL, 5.28 mmol), and 2-(ter/-butylaminosulfonyl)phenylboronic 
acid (0.47 g, 1 .84 mmol) in 100 mL of benzene was degassed with a stream of nitrogen for 
30 minutes. Following the purge, tetrakis(triphenylphosphine)palladium(0) (0.076 g, 0.066 
mmol) was added and the solution was stirred overnight at reflux. The solution was diluted 
with EtOAc and washed twice with brine and the organics dried over MgS0 4 , filtered and 

1 0 the volatiles removed under reduced pressure. The residue was purified by column 
chromatography (elution with 1 : 1 hexane/EtOAc) to afford 0.2 g (52%) of a t- 
butylsulfonamide. A portion of this compound (0.08g, 0.136 mmol) was dissolved in 30 
mL of TFA and refluxed for 1 hour. The volatiles were removed under reduced pressure 
and the product was purified by reverse phase HPLC (CI 8 reverse phase column, elution 

1 5 with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford the title compound 
of Example 4 as a white solid. LRMS (ES+): 532.2 (M+H) + . 




Example 5 

l-[4-methoxyphenylJ-6-|2'-aminosulfonyl-[l,l']-biphen-4-yl]-l,6-dihydropyrazoIo- 
20 [4,3-rfJ-pyrimidin-7-one-3-carboxylic acid. 

HO2C 

MeO 

To a solution of l-[4-methoxyphenyl]-3-(methoxycarbonyl)-6-[2'-aminosulfonyl- 
[l,r]-biphen-4-yl]-l,6-dihydropyrazolo-[4,3-c0-pyrimidin-7-one from Example 4, Part F 
(1 50 mg, 0.28 mmol) in a 1:1 mixture of MeOH:H 2 0 was added LiOH (120 mg, 2.82 
25 mmol) and the reaction was followed by TLC. The solution was quenched by the addition 
of 10% HC1 until acidic to litmus and the product purified by reverse phase HPLC (C18 
reverse phase column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and 
lyophilized to afford the title compound of Example 5 as a white solid. LRMS (ES): 516.1 
(M-H)' 
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Example 6 

l-I4-methoxyphenylJ-3-(aminocarbonyl)-6-I2'-aminosulfonyl-[l,l'].biphen^-yl]-l,6- 

dihydropyrazolo-I4^-</l-pyrimidin-7-one. 
H 2 NOC 



MeO 




To a solution of l-[4-methoxyphenyl]-3-(methoxycarbonyl)-6-[2'-a m ino S ulfonyl- 
[1,1 ']-bi P hen-4-yl]-l ,6-dihydropyra Z olo-[4,3-J]- P yrimidin-7-one from Example 4, Part F 
(1 .00 gr, 1 .70 mmol) in 20 mL of 1 ,4-dioxane was added 25 mL of aqueous (28%) 
ammonia and the reaction was stirred at room temperature overnight. The solution was 
diluted with EtOAc and washed with 100 mL of brine. The organies were dried over 
MgS0 4 , filtered through a plug of silica gel and the volatiles removed under reduced 
pressure. The residue (0.08 g, 0.139 mmol) was dissolved in 30 mL of TFA and refluxed 
for 1 hour. The volatiles were removed under reduced pressure and the product purified by 
reverse phase HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN gradient with 
0.5% TFA) and lyophilized to afford the title compound of Example 6 as a white solid. 
LRMS (ES+): 535. 1 (M+H) + . 

Example 7 

I-I4-methoxyphenyI]-3-cyano-6-I2'-aminosuIfonyl-H,l'J-bi P hen-4-ylJ-l,6- 

dihydropyrazolo-[4,3-</J- P yrimidin-7-one. 
NC 




S0 2 NH 2 



V 

MeO 



To a solution of l-[4-methox yp henyl]-3-(aminocarbonyl>6-[2'-aminosulfonyl- 
[l,r]-biphen-4-yl]-L6-dih y dropvra2olo-[4,3-<]- P yrimidin-7-one from Example 6, Part A 
(0.25 g, 0.436 mmol) in 50 mL of anhydrous benzene was added phosphorous oxychlorid 
(0.33 g, 2.18 mmol) and the reaction was allowed to reflux for 3 hours. The solution 
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quenched with H 2 0 and the product extracted with EtOAc, dried over MgS0 4 , filtered 
through a plug of silica gel and the volatiles removed under reduced pressure. The residue 
was dissolved in 30 mL of TFA and refluxed for 1 hour. The volatiles were removed under 
reduced pressure and the product purified by reverse phase HPLC (CI 8 reverse phase 
column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford the 
title compound of Example 7 as a white solid. LRMS (ES+): 499.2 (M+H) + . 

Example 8 

l-[4-methoxyphenyll-3-(aminomethyl)-6-[2'-aminosulfonyI-[l,l']-biphen-4-yl]-l,6- 
dihydi-opyrazolo-[4,3-dl-pyriimdin-7-one trifluoroacetic acid salt 




MeO 



To a solution of l-[4-methoxyphenyl]-3-cyano-6-[2'-aminosulfonyl-[l ,1 ']-biphen- 
4-yl]-l,6-dihydropyrazolo-[4,3-cQ-pyrimidin-7-one from Example 7, Part A (0.50 g, 1.00 
mmol) in 75 mL of absolute EtOH containing 1 mL of TFA was added 10% Pd/C (50 mg) 
and the reaction was stirred overnight under a balloon of H 2 gas. The solution was filtered 
through a pad of Celite® and the volatiles were removed under reduced pressure and the 
product purified by reverse phase HPLC (CI 8 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 
Example 8 as a white solid. LRMS (ES+): 503.3 (M+H) + . 

Example 9 

l-[4-methoxyphenylJ-3-(ethoxycarbonyl)-6-[4-(2-methyUmidazoI-l'-yl)phenyll-l,6- 
dihydropyrazolo-[4,3-</|-pyrimidin-7-one. 



EtD 2 C 




MeO 

Part A. a-Cyano- a-(ethoxycarbonyI)-4-methoxyphenyl hydrazine imine. 
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Anisidine (1 10 g, 0.89 mol) was dissolved in 1 L of water followed by the addition 
of 1 96 mL (2.35 mol) of concentrated HC1 and then the mixture was cooled in an ice bath 
NaN0 2 (67.8 g, 0.98 mol) was dissolved in 250 mL of water and added in several portions 
The solution was stirred for 15 minutes and then poured into a flask containing a solution 
of ethyl cyanoacetate (1 1 1 g, 0.98 mol) and sodium acetate trihydrate (267 g, 1 .96 mol) in 
215 mL of methanol and 450 mL of water at 0 °C. A heavy yellow precipitate immediately 
formed. After 30 minutes 1 87 g (84%) of the title compound was isolated by suction 
filtration and was used without further purification. 

Part B. S-Ethyl-S-methyl (l-I4-Methox yp henyl]-4.ami„o)pyrazole-3,5-dicarboxyI a te. 

a-Cyano- «-(ethoxycarbonylH-methoxyphenyl hydrazine imine (81.8 g, 331 
mmol), methyl bromoacetate (55.7 g, 364 mmol) and potassium carbonate (1 14 g 827 
mmol) were dissolved in N,N-dimethyI formamide and heated to 100°C for several hours 
The solution was diluted with ethyl acetate and washed 4 times with brine. The organics 
were dried over MgS0 4 , filtered through a pad of silica gel and the volatiles were 
removed. The title compound was purified by dissolving in hot diethyl ether and collecting 
the sohds (24.3 g, 23%) that formed upon cooling by filtration. This materia, was used 
without further purification. 

20 Part C. 3- Eth yl-5-methyl (l-[4-Methoxy P hen y lJ-4-azido) Pyr azoIe-3,5^icarbox y l a te. 

3-Emyl-5-memyl ( H 4-Methox^ 
g, 1 28.4 mmol) was dissolved in TFA and cooled to 0 °C followed by the portionwise 
addition of NaNG 2 (10.6 g, 154.1 mmol) and then the reaction was stirred at that 
temperature for 45 min. NaN 3 (10.0 g, 154.1 mmol) was dissolved in a minimal amount of 
25 water and added in portions to the TFA solution. The solution was allowed to stir at 0 °C 
for 45 min and added slowly to a saturated aqueous solution of NaHC0 3 . The solution was 
diluted with ethyl acetate and washed twice with brine. The organics were dried over 
MgS0 4} filtered through a plug of silica gel and the volatiles were removed. The residue 
was recrystallized from ether/hexanes to give the title compound as a tan solid (39 9 g 
30 90%). LRMS(ES+): 346.1 (M+H) + . " 

Part D. (l-|4-Methoxyphen y l]-3-(ethoxyc a rbonyl)-4-azido)pyrazole-5-carboxy.ic acid. 
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To a solution of 3-ethyl-5-methyl (l-[4-Methoxyphenyl]-4-azido)pyrazole-3,5- 
dicarboxylate (14.0 g, 40.5 mmol) in 50 mL of tetrahydroftiran and 50 mL of water was 
added lithium hydroxide (0.97 g, 40.5 mmol) and the reaction was stirred at ambient 
temperature for several hours. The reaction was diluted with water and hexanes and made 
5 basic with saturated aqueous sodium bicarbonate. The organic layer was separated. The 
aqueous layer was acidified with aqueous HC1 and then was extracted with ethyl acetate. 
The organics were washed with brine, dried over MgS0 4 , and concentrated to afford 10.1 
g (75%) of the title compound that was used without purification. LRMS (ES+): 332. 1 
(M+H) + . 

10 

Part E. l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-|4-(2-methylimidazoI-l 
yl)phenyl]-l,6-dihydropyrazolo-[4,3-</]-pyrimidin-7-one. 

To a solution of (l-[4-Methoxyphenyl]-3-(ethoxycarbonyl)-4-azido)pyrazole-5- 
carboxylic acid (1.50 g, 4.52 mmol) in 20 mL of CH 2 C1 2 was added oxallyl chloride (0.60 
1 5 mL, 6.80 mmol) and 1 drop of DMF. The mixture was allowed to stir at room temperature 
for 2 hours. The volatiles were removed under reduced pressure and the residue dried 
under high vacuum for 1 hour. The residue was dissolved in CH 2 C1 2 followed by the 
addition of DMAP (1 .38 g, 1 1.3 mmol) and 4-(2-methylimidazol-r-yl)aniline (0.78 g, 
4.52 mmol) and the solution stirred overnight at room temperature. The volatiles were 

20 removed under vacuum and the residue was taken up in ethyl acetate and filtered through a 
plug of silica gel. The product was obtained by flushing the silica gel with methanol. The 
volatiles were removed under vacuum and the residue was used without further 
purification. The crude product was dissolved in ethanol and then there was added tin (II) 
chloride dihydrate (2.57 g, 13.6 mmol) and the solution was warmed for 15 minutes. The 

25 solution was diluted with ethyl acetate, washed with 1 0% aqueous sodium hydroxide and 
brine, dried MgS0 4 ) and the volatiles were removed under reduced pressure. The residue 
was refluxed for 2 hours in 95% formic acid. The volatiles were removed under reduced 
pressure and the residue was purified by reverse phase HPLC (CI 8 reverse phase column, 
elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford 0.16 g of 

30 the title compound of Example 9 as a white solid. LRMS (ES+): 47 1 .2 (M+H) + . 
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Example 10 

l-H-metfaoxyphenyl]^ 

dihydropyrazolo-f4,3^-pyrimidin-7«one. 

HjNOC 




To a solution of l-[4-methoxyphenyl]-3-(ethoxycarbonyl>6-[4-(2-inethylimidazol- 
1 '-yOphenylM^-dihydropyrazolo-^S-^l-pyrimidin-T-one from Example 9, Part E (0 50 
g, 0.85 mmol) in 20 mL of 1 ,4-dioxane was added 20 mL of aqueous (28%) ammonia and 
the reaction was stirred at room temperature overnight. The solution was diluted with . 
EtOAc and washed with lOOmL of brine. The organics were dried over MgSQ 4 and the 
volatiles removed under reduced pressure. The residue was purified by reverse phase 
HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) 
and lyophilized to afford the title compound of Example 10 as a white solid. LRMS (ES+V 
442.1 (M+H) + . 
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Examples 11 and 12 

l-H-methoxyphenylJ^ethoxycarbonyl^p^-pyrrolidinylmethyl-I^rj-biphen-^ 
yl]-l,6-dihydrop y ra2oIo-[4^-pyri midin . 7 . one trifluoroacetic acid salt (Example 

11) and l-l4-methoxy P henyl]-3-(ethoxyc a rbonyl)-6-[2'-^-pyrrolidinyImethyl.[l 1']. 
bi P«e^ylM,4A6-^^ 

salt (Example 12). 



E«0 2 C 




EJO,C 



TFA 




TFA 



Example 11 



Part A. l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-4-azido-5-(4- 
bromophenylaminocarbonyljpyrazole. 
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To a solution of (l-[4-Methoxyphenyl]-3-(ethoxycarbonyl>4-azido)pyrazole-5- 
carboxylic acid from Example 9, Part D (3.6 g, 10.9 mmol) in 40 mL of CH 2 C1 2 was added 
oxallyl chloride (1 .42 mL, 16.3 mmol) and 1 drop of DMF. The mixture was allowed to 
stir at room temperature for 2 hours. The volatiles were removed under reduced pressure 
5 and the residue dried under high vacuum for 1 hour. The residue was dissolved in CH 2 C1 2 
followed by the addition of DMAP (3.32 g, 27.2 mmol) and 4-bromoaniline (1.86 g, 10.9 
mmol) and the solution stirred overnight at room temperature. The volatiles were removed 
under vacuum and the product purified by trituration of the residue with ether/hexanes to 
afford the title compound (2.6 g, 49%). LRMS (ES+): 485.0/487.0 (M+H) + . 

10 

Part B. 1 -[4-methoxyphenyI]-3-(ethoxycarbonyl)-6-[4-bromophenyl]-l,6- 
dihydropyrazolo-[4,3-d|-pyrimidin-7-one. 

To a solution of l-[4-methoxyphenyl]-3-(ethoxycarbonyl>4-azido-5-[4- 
bromophenylaminocarbonyljpyrazole (2.62 g, 5.40 mmol) in ethanol was added tin (II) 

1 5 chloride dihydrate (3 .07 g, 1 6.2 mmol) and the solution was warmed for 1 5 minutes. The 
solution was filtered through a pad of silica gel and the silica rinsed with EtOAc. The 
volatiles were removed under reduced pressure and the residue was refluxed for 2 hours in 
95% formic acid. The volatiles were removed under reduced pressure and the solid residue 
was washed with cold EtOAc and collected by suction filtration to afford 1.1 g (44%) of 

20 the title compound as a solid. LRMS (ES+): 469.0/47 1 .0 (M+H) + . 

Part C. l-H-methoxyphenyll^ethoxycarbonyO-e-IZ'-formyl-Jl,! 'J-biphen-4-yIJ-l,6- 
dihydropyrazolo-[4,3-</|-pyrimidin-7-one. 

A solution of l-[4-methoxyphenyl]-3-(ethoxycarbonyl>6-[4-bromophenyl]-l,6- 
25 dihydropyrazolo-[4,3-<z]-pyrimidin-7-one ( 1 . 1 g, 2.34 mmol), TBAB (0.07 g, 0.23 mmol), 
aqueous Na 2 C0 3 (2M, 5.0 mL, 9.3 mmol), and 2-formylphenylboronic acid (0.49 g, 3.28 
mmol) in 30 mL of benzene was degassed with a stream of nitrogen for 1 5 minutes. 
Following the purge, tetrakis(triphenylphosphine)palladium(0) (0.14 g, 0.12 mmol) was 
added and the solution was stirred overnight at reflux. The solution was diluted with 
30 EtOAc, washed twice with brine and dried over MgS0 4 , filtered through a pad of silica gel 
and the volatiles were removed under reduced pressure to afford the title compound that 
was used without further purification. LRMS (ES+): 495.1 (M+H) + . 
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Part D. , "^ 4-met ' 1 oxyphenyl]-3-(ethoxycarbonyl)-6-[2'-7V-pyrrolidinylmethyl-[l,l '}- 
b'Ph^-ylj-l^ydropyrazolo-H^-pyri^din^e trifluoroacetic add f ^ 
(Example 11) and l-f4-methoxyphenylJ-3-(ethoxycarbon y l)-6-|2'-^. 

7-one trifluoroacetic acid salt (Example 12). 

To a solution of l-[4-methoxyphenyI>3-(ethoxycari>onyl>6-[2'-fonnyl-[l 1 
^en-4-y, H ,6^^^ (2 6g & mmQi) . n ' 2o ^ 

of dunethyl formamide was added pyrrolidine (0.77 g, 10.8 mmol) and acetic acid 
dn> P wise until pH was about 5-6. Then there was added sodium cyanoborohydride (0 68 g 
10.8 mmol) and the resulting solution was allowed to sir for 18 h. The reaction mixture 
was quenched with water and was partitioned between saturated aqueous sodium 
b.carbonate and ethyl acetate. The organics were washed with water and brine dried 
(MgS0 4 ) and the volatiles were removed under vacuum. The residue was purified by prep 

( 1 8 rCVerSe Phase CoIumn > elut *°n with a H 2 0/CH 3 CN gradient with 0 5% TFA) 
to afford 0.3 g (,0%) of the title compound of Example 1 1 and 0.5 g (17%) of the title 

12 Examp,e 1 1 LRMS (ES+): 5502 (M+H)+ - Examp,e 12 lrms 



20 



25 




Example 13 
M4-methoxypheny.]-3-(anu„oca^ 

yU-l,6-dihydropyrazolo-[43^-pyrimidin-7-one trifluoroacetic acid salt. 



. TFA 



To a solution of l-[4-methoxyphenyl]-3-(ethoxycarbonyl>6-[2'-^- 
P^olidinv,memy H ,,r^ 

mfluoroacetic acid salt from Example 1 1, Part D (0.32 g, 0.48 mmol) in 20 mL of 1 4- 
d.oxane was added 20 mL of aqueous (28%) ammonia and the reaction was stirred at room 
temperature overnight. The solution was diluted with EtOAc and washed with 1 00 mL of 
bnne. The organics were dried over MgS0 4 and the volatiles removed under reduced 
pressure. The residue was purified by reverse phase HPLC (CI 8 reverse phase column, 
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elution with a H 2 0/CH 3 CN gradient with 0,5% TFA) and lyophilized to afford the title 
compound of Example 13 as a white solid. LRMS (ES+): 521.1 (M+H) + . 

Example 14 

l-[4-methoxyphenyI]-3-cyano-6-^ 

dihydropyrazolo-[4,3-</}-pyrimidin-7-one trifluoroacetic acid salt. 



To a solution of l-[4-methoxyphenyl]-3-(aminocarbonyl>6-[2'-A/- 
pyrrolidinylmethyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one from 

1 0 Example 13 (0.20 g, 32 mmol) in 1 0 mL of anhydrous benzene was added phosphorous 
oxychloride (0.24 g, 1 .57 mmol) and the reaction was allowed to reflux for 4 hours. The 
solution was quenched with H 2 0 and the volatiles were removed under reduced pressure. 
The residue was purified by reverse phase HPLC (CI 8 reverse phase column, elution with 
a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 

1 5 Example 14 as a white solid. LRMS (ES+): 503. 1 (M+H) + . 

Example 15 
l-H-methoxyphenyl]-3-(ethoxycarbonyl)^ 
dimethylaminomethylimidazoM'-ytyp^ 
20 7-one trifluoroacetic acid salt. 



MeO 

Following the procedures described in Example 9, Part E, the title compound of 
Example 15 was prepared. LRMS (ES+): 532.1 (M+H) + . 




Eto 2 c 
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Example 16 

l-|2-aminomethylphenyI]-3-(ethoxycarbonyl)-6-[2'- m ethylsuIfonyMl,l'J.biphen-4- 
yl]-l,6-dihydropyrazolo-I4^-py riin i d i n .7-one trifluoroacetic acid salt. 

EK) 2 C 



TFA 



Part A. a-Cyano- a-(ethoxycarbonyl)-2-methyI P henyl hydrazine imine. 

To a solution of o-toluidine (20.0 g, 1 87 mmol) in 320 mL of water at 0 °C was 
added of 44 mL of concentrated HC1 followed by sodium nitrite (16.7 g, 243 mmol) 
portionwise. The solution was stirred for 1 5 minutes and then poured into a flask 
containing a solution of ethyl cyanoacetate (21.1 g, 187 mmol) and sodium acetate 
tnhydrate (55.9 g, 410 mmol) in 100 mL of methanol and 200 mL of water at 0>C A 
heavy yellow precipitate immediately formed. After 30 minutes the solid was filtered 
washed with water and dried under vacuum to afford 32.4 g (75%) of the title compound 
that was used without further purification. 'H NMR (CDC1 3 ): 5 9.29 (broad S) 1H) 7 63 (d 
1H), 7.28 (t, 1H), 7.20 (d, 1H), 7.1 1 (t, 1H), 4.40 (q, 2H), 2.40 (s, 3H), 1.40 (t, 3H). 

Part B. 3-Ethyl-5- me thyl l-(2-methy] p henyIM-amino P yrazole-3,5-dicarboxylate. 

a-Cyano- a-(ethox y carbonyl)-2-meth y lphenyl hydrazine imine (14.0 g, 60 mmol) 
methyl bromoacetate (8.6 mL, 91 mmol) and potassium carbonate (3 1 .3 g, 226 mmol) 
were dissolved in 150 mL of N,N-dimethyl formamide and heated to 100 °C for several 
hours. The solution was diluted with ethyl acetate and washed 4 times with brine The 
organics were dried over MgS0 4 , filtered through a pad of silica gel and the volatiles were 
removed. The residue was purified by flash chromatography (elution with 31 
hexanes/ethyl acetate) to afford 5.15 g (28%) of the title compound. «H NMR (CDC1 3 )- 5 
7.30-7,15 (m, 4H), 5.25 (broad s, 2H), 4.40 (q, 2H), 3.67 (s, 3H), 2.01 (s, 3H), 1.38 (t, 3H). 

Part C. l-(2-methyl P henyl).3-(ethoxycarbonyl)-4-azidopyra Z ole-5-carboxy]ic acid. 

3-Ethyl-5-methyl l-(2-methylphenyl>4-aminopyrazole-3,5-dicarboxyIate (5 2 g 
1 7.0 mmol) was dissolved in 1 00 mL of TFA and cooled to 0 °C followed by the addition 
of NaN0 2 ( 1 .4 g, 20.4 mmol) and then the reaction was stirred at that temperature for 45 
mm. Sodium azide (1.3 g, 20.4 mmol) was dissolved in a minimal amount of water and 
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added in portions to the TFA solution. The solution was allowed to stir at 0°C for 45 min 
and added slowly to a saturated aqueous solution of NaHC0 3 . The solution was diluted 
with ethyl acetate and washed twice with brine. The organics were dried over MgS0 4 , 
filtered through a plug of silica gel and the volatiles were removed. The residue was 
5 triturated with ether to afford a crude azide that was used without purification. 

To a solution of 1 .0 g (3.0 mmol) of the residue in 20 mL of tetrahydrofuran and 20 
mL of water was added lithium hydroxide (60 mg, 2.7 mmol) and the reaction was stirred 
at ambient temperature for several hours. The reaction was diluted with water and hexanes 
and made basic with saturated aqueous sodium bicarbonate. The organic layer was 
1 0 separated. The aqueous layer was acidified with aqueous HC1 and then was extracted with 
ethyl acetate. The organics were washed with brine, dried over MgS0 4 , and concentrated 
to afford 0.65 g (69%) of the title compound that was used without purification. LRMS 
(ES-):314.2 (M-H) + . 

1 5 Part D. lKZ-methylpheny^-S^ethoxycarbonyO^-azido-S-Il'-mcthylsulfonyl-Jl,!']- 
biphen-4-yl]aminocarbonyl]pyrazole. 

To a solution of 1 -(2-methylphenyl>3-(ethoxycarbonyl>4-azidopyrazole-5- 
carboxylic acid (0.69 g, 2.2 mmol) in 50 mL of CH 2 C1 2 was added oxallyl chloride (0.29 
mL, 3.3 mmol) and 1 drop of DMF. The mixture was allowed to stir at room temperature 

20 for 2 hours. The volatiles were removed under reduced pressure and the residue dried 
under high vacuum for 1 hour. The residue was dissolved in CH 2 C1 2 followed by the 
addition of DMAP (0.81 g, 6.6 mmol) and [2'-methylsulfonyl-[l,l>biphen-4-yl]amine 
hydrochloride (0.62 g, 2.2 mmol) and the solution was stirred overnight at room 
temperature. The volatiles were removed under vacuum and the residue was taken up in 

25 ethyl acetate, washed with saturated aqueous sodium bicarbonate and brine, dried 
(MgS0 4 ) and filtered through a plug of silica gel. The volatiles were removed under 
vacuum to afford 1 .0 g (83%) of the title compound that was used without further 
purification. LRMS (ES-): 543.1 (M-H)\ 

30 Part E. l^-methylphenyl^ethoxycarbonyO^-IZ'-methylsulfonyl-ll,! ' J-biphen-4- 
yll-l,6-dihydropyrazolo-[4,3-rfl-pyrimidui-7-one. 

To a solution of 1 -(2-methylphenyl)-3-(ethoxycarbonyl>4-azido-5-[2 , - 
methylsulfonyl-[l,r]-biphen-4-yl]aminocarbonyl]pyrazole (0.98 g, 1.8 mmol) in absolute 
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ethanol was added tin (II) chloride dihydrate (1.22 g, 5.4 mmol) and the solution 
wanned for 15 minutes. The solution was filtered through a pad of silica gel and the silica 
nnsed with EtOAc. The volatiles were removed under reduced pressure and the residue 
was refluxed for 2 hours in 95% formic acid. The volatiles were removed under reduced 
pressure and the solid residue was purified by flash chromatography (elution with 1 • 1 
hexanes/ethyl acetate) to afford 0.21 g (22%) of the title compound as a solid. LRMS 
(ES+): 529.2 (M+H) + . 

PartF.l-[2-bromometh y I P hen y l].3-(ethoxycarbonyl)-6-[2'-methyI S uIfonyI-(l,rj. 
biphen-4-y|J-l,6-dihydropyrazolo-[4,3-^-pyrunidin-7-one. 

To a solution of I-(2-methyl P henyl>3-(ethoxycarbonyl>6-[2'-methyl S ulfonyl- 
[l,r)-b 1 phen-4-ylM,6-dihydropyrazolo-[4,3^-pyrimidin-7-one (0.21 g, 0.4 mmol) in 50 
mL of carton tetrachloride was added AM>romosuccinimide (0.08 g, 0.44 mmol) and a 
small amount of AIBN. The reaction was stirred at reflux for 5 h and then was cooled and 
diluted with ethyl acetate. The organics were washed with brine, dried (MgS0 4 ) and 
concentrated in vacuo to afford 0.24 g (99%) of the title compound that was used without 
purification. LRMS (ES+): 607.0/609.0 (M+H) + . 

PartG. J-tZ-aminomethylphenylJ^^ethoxycarbonyD-e-fZ'-methylsulfonyl-ri,!.]. 
biphen-4-yl,-l,6-dihydropyrazolo- [4 ^- pyr i m i din . 7 . one trifluoroacetic acid salt. 

To a solution of 1 -[2-bromomethylphenyl]-3-(ethoxycaibonyl>6-[2'- 
me ^fony H l,,.]*iph^^ (Q 24 g 

0.4 mmol) in 20 mL of dimethyl formamide was added sodium azide (0.04 g, 0 6 mmol) 
and the reaction was stirred at ambient temperature for 3 h. The reaction was poured into 
water and extracted with ethyl acetate. The organics were washed with brine, dried 
(MgS0 4 ) and concentrated in vacuo to afford 0.21 g (91%) of an azide that was used 
without further purification. This azide was taken up in 20 mL of absolute ethanol and 1 0 
mL of tetrahydrofuran and then there was added tin (II) chloride dihydrate (0.061 g 0 27 
mmol). The reaction was allowed to stir at reflux for 1 8 h. The voltiles were removed in 
vacuo and the residue was purified by prep HPLC (C18 reverse phase column, elution with 
a H 2 0/CH 3 CN gradient with 0.5% TEA) and lyophilized to afford the title compound of 
Example 16 as a white solid. LRMS (ES+): 544.2 (M+H) + . 
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Example 17 
l-[3-aminoimijnomethylphenyIJ-3-m 

l,4,5,6-tetrahydropyrazoIo-[3,4-c]-pyridin-7-one trifluoroacetic acid salt. 




5 Part A. l-[4-bromophenyl]-4-acetyI-2,3-dioxopiperidine. 

This intermediate was prepared in four steps in 10% overall yield by the following 
sequence of reactions. Commercially available 4-bromoaniline was treated with 
commercially available 5-chloro-2-pentanone ethylene ketal in dimethylformamide in the 
presence of potassium carbonate for three days. The crude alkylated aniline was treated 

1 0 with ethyloxalyl chloride in THF the presence of triethylamine. Hydrolysis of the ketal was 
accomplished by treating with aqueous HC1 and the resulting material was subjected to 
Dieckmann cyclization conditions (NaOMe, methanol). The crude dioxopiperidine was 
purified by flash chromatography (elution with 4:1 hexanes/ethylacetate) to afford the title 
compound. *H NMR (dmso d6): 5 7.56 (d, 2H, J = 8Hz), 7.26 (d, 2H, J = 8Hz), 3.60 (t, 

1 5 2H), 3.28 (t, 2H), 2.30 (s, 3H). LRMS (ES+ ): 28 1.0 (M+H) + . 

Part B. l-[3-aminoiminomethylphenyl]-3-methyI-6-[2 , -aminosuIfonyI-ll,l ']-biphen-4- 
yIl-l,4,5,6-tetrahydropyrazoIo-[3,4-c]-pyridin-7-one trifluoroacetic acid salt. 

To a solution of l-[4-bromophenyl]-4-acetyl-2,3-dioxopiperidine in glacial acetic 
20 acid was added 3-cyanophenyl hydrazine. The reaction mixture was stirred at reflux for 3 h 
and then was cooled to ambient temperature. The volatiles were removed and the residue 
was taken up in ethyl acetate. The organics were washed with saturated aq sodium 
bicarbonate and brine, dried (MgS0 4 ) and concentrated. 

, The residue was dissolved in benzene and then there was added 
25 tetrabutylammonium bromide, aqueous Na 2 C0 3 and 2-(/ert- 

butylaminosulfonyl)phenylboronic. This solution was degassed with a stream of nitrogen 
for 30 minutes. Following the purge, tetrakis(triphenylphosphine)palladium(0) was added 
and the solution was stirred overnight at reflux. The solution was diluted with EtOAc and 
washed twice with brine and the organics dried over MgS0 4 , filtered and the volatiles 
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removed under reduced pressure. The residue was purified by column chromatography 
(elution with 1 : 1 hexane/EtOAc) to afford an intermediate biphenyl compound. 

This material was dissolved in 50 mL of anhydrous methanol and was cooled to 
0o C . Anhydrous HC1 gas was bubbled through the solution for about 30 min (until solution 
saturated). The flask was then sealed and allowed to stand for 16 h at 0°C The reaction 
mixture was concentrated in vacuo. The resulting solid was dissolved in anhydrous 
methanol and ammonium carbonate was added and the mixture was allowed to stir at 
temperature for 24 h. The reaction mixture was concentrated in vacuo. The residue was 
d 1S solved in trifluoroacetic acid and stirred at reflux for 20 minutes. The volatiles were 
removed in vacuo and the residue was purified by prep HPLC (CIS reverse phase column 
elution with a H 2 0/CH 3 CN gradient with 0. 5 o/ 0 TFA) and lyophilized to afford the tide 
compound of Example 1 7 as a white powder. ' H NMR (dmso d6): 5 9.40 (broad s 1 5H) 
9.28 (broad s, 1.5H), 8.04 (ds, 2H), 7.94 (d, 1H), 7.81 (d, 1H), 7.78-7.48 (m, 4H), 7 40- ' 
7.30 (m, 4H), 4.18 (t, 2H), 2.95 (t, 2H), 2.30 (s, 3H). LRMS (ES+): SOLO <M+H) + . 

Example 18 
l-P-an^omethylphenylJ-S-methy^ 

tetrahydrop y razolo-[3,4-cj-p y ridin-7-one trifluoroacetic acid salt. 



TFA HjN 




PartA.l-|2-trifluoroacetamidometh y lphen y IJ-3-methyW-[4-bro m o P hen y lJ-l,4,5,6- 
tetrah y dro Py razolo-[3,4-c]- Py ridin-7-one. 

To solution of 2-(trifluoroacetamidomethyl)aniline (6.5 g, 0.029 mol), prepared 

from 2-(aminomethyl)aniline and ethyl trifluoroacetate, was added cone. HCI (50mL) with 

cooling in an ice bath. The temperature was maintained between 0 °C and 10 °C and 

sodium nitrite (2 g, 0.029 mol) in water (40mL) was added. The diazonium was stirred 

cold for 2 h, then stannous chloride dihydrate (15.4 g, 0.069 mol) in cone. HCI (5mL) and 

water (50mL) was added slowly. The reaction was stirred 0.5 h, saturated with NaCl 

extracted with ether, dried (Na 2 S0 4 ) and concentrated. A portion of the crude hydrazine tin 

salt (2g) was combined with H4-bromophenyl]-4-acetyl-2,3-dioxopiperidine from 
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Example 1 7, Part A (0.46 g, 1 .5 mmol) and acetic acid (20mL) and heated to reflux for 8h. 
The reaction was concentrated, taken up in ethyl acetate, washed successively with sat'd 
NaHC0 3 and sat'd NaCl, dried (Na 2 S0 4 ) and concentrated. The residue was purified by 
flash chromatography (elution with 1:1 hexanes/ethyl acetate) to afford 0.24 g (32%) of the 
5 title compound as a yellow oil. LRMS (ES+): 507/509 (M+H) + . 

Part B. l-12-amlnomethyIphenyl]-3-inethyI-6-[2 f -aminosulfonyl-[l,l f )-biphen-4-ylJ- 
l,4,5,6-tetrahydropyra2olo-[3,4-cl-pyridin-7-one trifluoroacctic acid salt. 
To a solution of l-[2-trifluoroacetamidomethylphenyl]-3-methyl-6-[4- 

1 0 bromophenyl]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.24 g, 0.47 mmol) in 
dioxane (15mL) was added 2-ter/-butylsulfonamide benzeneboronic acid (0.16 g,0.62 
mmol), potassium phosphate tribasic (0.3 g, 1 .4 mmol), and the mixture was degassed with 
N 2 for 0.5 h. Tetrakis(triphenylphosphine)palladium(0) (50mg) was added and the reaction 
was heated to reflux for 4h. The reaction was filtered through Celite® and the filtrate 

15 concentrated. Trifluoroacetic acid (lOmL) was added to the crude residue and the mixture 
was heated to reflux for 0.25 h. The reaction was concentrated and the residue was purified 
by flash chromatography (elution with 2:1 hexanes/ethyl acetate) to afford 0.13 g (49%) of 
the trifluoroacetamide as a tan foam. The trifluoroacetamide was placed in MeOH (10 
mL), water (2 mL) and K2CO3 (0.15 g) and heated to reflux for 4h. The reaction was 
20 concentrated, acidified with TFA, purified by prep HPLC (C 1 8 reverse phase column, 
elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford the title 
compound of Example 18 as a white powder. *H NMR (DMSO-d6) 5 8.19 (broad s, 2H), 
8.05 (dd, J— 1.1, 7.4 Hz, 1H), 7.65-7.28 (m, 13H), 4.17 (t, J=6.6 Hz, 2H), 3.88 (m, 2H), 
3.01 (t, J=6.2, 2H), 2.31 (s, 3H). LRMS (ES+): 488.3 (M+H) + . 

25 

Example 19 
H3-Aminobenzisoxazol-5'-yI]-3-meth^^ 

lAM-tetrahydropyrazolo-[3,4-cJ-pyridin-7-one. 
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Part A. l-r3-cyano-4-fluorophenylJ.3- me thyl-6-I4-bromophenyI]-l,4,5,6- 
tetrahydrop y razolo-[3,4.c]-pyridin-7-one. 

To 1 -[4-bromo P hen y l]-4-acet y l-2,3-dioxopiperidine from Example 1 7, Part A (0 3 
g, 0.97 mmol) in acetic acid (20mL) was added 3-cyano-4-fluorophenylhydrazine stannyl 
> chlonde hydrochloride (0.39 g, 1 .16 mmol) and the mixture was heated to reflux for 8h 
The reaction was concentrated, taken up in ethyl acetate, washed successively with sat'd 
NaHCO, and sat'd NaCl, dried (Na 2 S0 4 ) and concentrated. Purification by silica gel 
chromatography using 1 : 1 hexanes/ethyl acetate as eluent afforded 0.3 1 g {16%) of the title 
compound as a white solid. 'H NMR (CDC1 3 ) 5 7.88 (m, 2H), 7.53 (d, J=8.4 Hz 2H) 7 25 
(m, 1H), 7.21 (d, J=8.4 Hz, 2H),4.13 (t, J=7.0 Hz, 2H), 2.98 (t, J=6.6 Hz, 2H), 2.35 (s 
3H). LRM (ES+): 425. 1/427. 1 (M+H) + . 

PartB. »-P-cyano-l-nuorophenyl]-3-methyI-6-[2'- tert -butylamino S ulfonyl.[l V\- 
biphen-4-yI].l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridi n -7-one. 

To a solution of 1 -[3-cyano^-fluorophenyl]-3-methyl-6-[4-bromophenyl]- 14 5 6- 
tetrahydropyrazolo-^^-pyridin^-one (0.31 g, 0.73 mmol) in 15 mL of dioxane was' 
added 2-,er,-butylsulfonamide benzeneboronic acid (0.24 g, 0.95 mmol), potassium 
phosphate tribasic (0.47 g, 2.2 mmol), 

and the mixture was degassed with N 2 for 0.5 h. Tetrakis(tri P henylphosphine)palladium(0) 
(60mg) was added and the reaction was heated in a 70-80°C bath for 1 8h. The reaction was 
filtered through Celite® and the filtrate concentrated. Purification by silica gel 
chromatography using 1 :] hexanes/ethyl acetate as eluent afforded 0.24 g (59%) of a 
yellow solid. 'H NMR (CDC1 3 ) 8 8.18 (dd, J=1.4, 7.7 Hz, ,H), 7.91 (m, 2H), 7.59 (m 4H) 
7.42 (d, J=8.4 Hz, 2H), 7.32 (dd, J-1.5, 7.5 Hz, 1H), 7.24 (d, J=8.8 Hz, 1H), 4.19 (t J=6 5 ' 
Hz, 2H), 3.68 (s, 1H), 3.68 (t, J=6.9 Hz, 2H), 2.36 (3H, s), 1.04 (s, 9H). LRMS (ES +) - 
580.3 (M+Na) + . 

PartC,l- t 3-Ami„obenzisoxazol-5'-ylJ-3-methyl-6- [ 2'-ami„o S ulfonyl- f l,r 1 -bi P hen-4- 
yl]-l,4,5,6-tetrahydropyrazolo-[3,4-cJ-pyridin-7-one. 

Trifluoroacetic acid (lOmL) was added to l-[3-cyano-4-fluorophenyl]-3-methyl-6- 
^-^ammosulfonyHl.l^biphen^ 

7-one and the mixture was heated to reflux for 0.25 h. The reaction was concentrated and 
the res,due dried in vacuo for 2 h. To the crude residue was added DMF (5mL) K 2 C0 3 
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(0. 1 8 g, 1 .3 mmol), and acetohydroxamic acid (97 mg, 1 .3 mmol) and the reaction was 
stirred at ambient temperature. After 0.25 h excess K 2 C0 3 and acetohydroxamic acid were 
added to counter residual TFA and the rection was stirred 1 8 h. Water (1 OmL) was added 
and the precipitate filtered off. The solid was acidifed in TFA/CH 3 CN, concentrated and 
5 purified by prep HPLC (CI 8 reverse phase column, elution with a H2O/CH3CN gradient 
with 0.5% TFA) and lyophilized to afford the title compound of Example 19 as a white 
powder. LRMS (ES+): 515.2 (M+H)\ 537 (M+Na) + . 

Example 20 

1 0 l-[4-methoxyphenyl]-3-cyano-6-[2'-AVV-cIimethyIaminoniethyl-[l ,1 5 ]-biphen-4-yIJ- 
l,6-dihydropyrazolo-[4 r 3-^]-pyrimidin-7-one trifluoroacetic acid salt. 

NC 

MeO 

Part A, l-[4-methoxyphenyI]-3-cyano-4-azido-5-[4- 
bromophenyIaminocarbonyl]pyrazole. 

1 5 1 -[4-Methoxyphenyl]-3-cyano-4-azidopyrazole-5-carboxylic acid from Example 2, 

Part A (2.92 g, 10.3 mmol) was dissolved in CH 2 C1 2 followed by the addition of oxalyl 
chloride (1 .34 mL, 1 5.4 mmol) and 2 drops of DMF. The mixture was allowed to stir at 
room temperature for 2 hrs. The volatiles were removed under reduced pressure and the 
residue dried under high vacuum for 1 hr. The residue was dissolved in CH2CI2 followed 

20 by the addition of DM AP (3.78 g, 30.9 mmol) and 4-bromo-aniline ( 1 .77 g, 1 0.3 mmol) 
and the solution stirred overnight at room temperature. The reaction mixture was diluted 
with ethyl acetate, washed sequentially with 10% aqueous HC1, saturated aqueous sodium 
bicarbonate and brine, dried (MgS0 4 ) and filtered through a plug of silica gel. The 
volatiles were removed under vacuum to afford 3.9 g (87%) of the title compound that was 

25 used without further purification. ! H NMR (CDC1 3 ) 5 8.41 (broad s, 1H), 7.43 (app s, 4H), 
7.31 (d, 2H), 6.98 (d, 2H), 3.86 (s, 3H). 

Part B. l-[4-methoxyphenyl]-3-cyano-4-amino-5-l4- 
bromophenyl)aminocarbonyl]pyrazole. 
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To a solution of l-[4-methoxyphenyl>3-cyano-4-azido-5-[4- 
bromophenylaminocarbonyljpyrazole (3.9 g, 8.9 mmol) in 30 mL of isopropanol was 
added tin (II) chloride dihydrate (8.0 g, 35.6 mmol) and the solution was stirred at 80 °C 
for 2 hrs. The solution was cooled, dissolved in EtOAc, washed with 1 0% aqueous NaOH 
solut,on and brine, dried over MgS0 4 , filtered through a pad of silica gel and dried under 
vacuum to give the title compound (3.0 g, 82%). ' H NMR (dmso-D6) 5 10.26 (s 1H) 7 46 
(app s, 4H), 7.35(d, 2H), 6.98 (d, 2H), 5.46 (broad s, 2H), 3.74 (s, 3H). 

PartC. l.[4-methox y phenylJ-3-cya„o-6-[4-bro m ophenylJ-l,6-dih y dropyrazolo-[4^ 
rfJ-pyrimidin-7-one. 

l[4-memoxyphenyl>3-cyano-4-amino-5-[4-bromophenylaminocarbonyl]pyr^ 
(0.60 g, 1 .45 mmol) was dissolved in 5 mL of N,N-dimethylformamide dimethyl acetal 
and stirred at 1 00 °C for 1 h. The volatiles were removed and the residue was dissolved in 
95o/ 0 forrmc acid and stirred at 100 °C for 1 h. The volatiles were removed in vacuo and 
the rescue was dissolved in EtOAc and washed with saturated NaHC0 3 and brine The 
organics were dried over M g S0 4 , filtered through a plug of silica gel and the volatiles 
were removed to yield the title compound as an off-white solid (0.56 g, 91%) «H NMR 
(dmso-D6) 5 8.45 (s, I H), 7.75 (app d, 2H), 7.62(app d, 2H), 7.45 (app d, 2H), 7.05 (app d 



Part D. l-H-methoxy P hen y l]-3-cyano-6-[2'-formyl.[l,r J-biphen-4-yl]-l,6- 
dihydro P yrazoIo-[43-rfl- P yrimidin-7-one. 

To a solution of l-[4-methoxyphenyl]-3-cy a no-6-[4-bromophenylM 6- 
dihydropyrazolo-[4,3^-pyrimidin-7-one (0.40 g, 0.95 mmol) in 1 0 mL of l',4-dioxane 
was added 2-formylphenylboronic acid (0.22 g, 1 .43 mmol) and potassium phosphate 
tnbas,c (0.71 g, 3.33 mmol). This mixture was degassed with a stream of nitrogen for 15 
minutes. Following the purge, tetrakis(triphenylphos P hine)palladium(0) (0.04 g 0 035 
mmol) was added and the solution was stirred overnight at 100°C. The solution was 
cooled, diluted with EtOAc, washed twice with brine and the organics were dried over 
MgS0 4 , filtered through a pad of silica gel and concentrated to afford 0.30 g (71%) ofthe 
title compound that was sufficiently pure to be used without purification. 'H NMR 
(CDC1 3 )5 10.02(s, 1H),8.21 (s, lH),8.06(dd, 1 H), 7.70-7.40 (m, 9H), 7.00 (app d 2H) 
3.86 (s, 3H). FP ' h 
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Part E. l-|4-methoxyphenylJ-3-cyano-6-[2 f -hydroxymethyl-Il,l 'J-biphen^-ylJ-l^- 
dihydropyrazolo-[4,3-//]-pyrimidin-7-one. 

To a solution of I -^-methoxypheny^-cyano^-^'-formyH 1 , 1 ']-biphen-4-yl]- 
5 1 ,6-dihydropyrazolo-[4,3-<|-pyrimidin-7-one (0.30 g, 0.67 mmol) in 1 0 mL of 1 : 1 

DMF/THF was added sodium borohydride (38 mg, 1 .0 mmol) and the reaction was stirred 
at ambient temperature for 1 h. The reaction was quenched with 10% aqueous HC1 and 
then diluted with ethyl acetate. The organics were washed with water and brine, dried 
(MgS0 4 ) and concentrated. The residue was purified by flash chromatography (elution 
10 with 2:1 hexanes/ethyl acetate) to afford 150 mg (50%) of the title compound. l H NMR 
(dmso-D6) 5 8.53 (s, 1H), 7.65 (app d, 2H), 7.62-7.54 (m, 5H), 7.42-7.30 (m, 2H), 7.23 
(dd, 1H), 7.07 (app d, 2H), 5.19 (t, lh), 4.39 (s, 2H), 3.80 (s, 3H). 



Part F. l-H-methoxyphenylJ-S-cyan^-IZ'-A^^dimethyaminomethyl-Il,! ']-biphen- 
1 5 4-yl]-l,6-dihydropyrazolo-[4,3-rfl-pyrimidin-7-one trifluoroacetic acid salt. 

To a solution of l-[4-methoxyphenyl]-3-cyano-6-[2'-hydroxymethyl-[l, T]-biphen- 
4-yl]-l 5 6-dihydropyrazolo[4,3-rf]-pyrimidin-7-one (120 mg, 0.27 mmol) in 5 mL of 
CH 2 C1 2 was added phosphorous tribromide (144 mg, 0.53 mmol) and the reaction mixture 
was allowed to stir at ambient temperature for I h. The reaction was diluted with ethyl 
20 acetate, washed with brine, dried (MgS0 4 ), filtered through a pad of silica gel and 

concentrated to afford 1 15 mg of a crude bromide. To a portion of this residue (65 mg, 
0.13 mmol) in 2 mL of acetonitrile was added dimethylamine (0.13 mL of a 2M solution in 
methanol, 0.26 mmol). The reaction was allowed to stir at ambient temperature for 2 h. 
The reaction was concentrated and the residue was purified by prep HPLC (CI 8 reverse 
25 phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to 
afford 38 mg (50%) of the title compound of Example 20 as a white powder. ! H NMR 
(dmso-D6) 8 9.68 (broad s, 1H), 8.48 (s, 1H), 7.72-7.50 (m, 9H), 7.36 (dd, 1H), 7.07 (app 
d, 2H),'4.30 (broad s, 2H), 3.80 (s, 3H), 2.55 (s, 6H). LRMS (ES+): 477.3 (M+H) + . 

30 Example 21 

H4-methoxypheny!]-3-cyano-5-methyI-6-[2^ 
biphen-4-yl]«l,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one trifluoroacetic acid salt. 
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Part A. l-H-methoxyphenyl]-3-cyano-5-methyl-6-[4.broinophenylJ-l,6- 
dihydropyra2oIo-(4 v 3-rfJ-pyrimidin-7-one. 

1^4- m ethox yp hen y l]0- Cy ano^-amino-5-[4-bromophenyl)aminocarbonyl] Py razole 
from Example 20, Part B (1.0 g, 2.4 mmol) was dissolved in 5 raL of N,N- 

dimethylacetamide dimethyl acetal and stiired at 100 °C for 1 h. The volatiles were 
removed and the residue was dissolved in glacial acetic acid and stirred at 100 °C for 1 h. 
The volatiles were removed in vacuo and the residue was dissolved in EtOAc and washed 
with saturated NaHC0 3 and brine. The organics were dried over MgS0 4 , filtered through a 
plug of silica gel and the volatiles were removed to yield the title compound as an off- 
white solid (0.95 g, 90%). 'H NMR (dmso-D6) 5 7.75 (app d, 2H), 7.58 (app d, 2H), 7.37 
(app d, 2H), 7.04 (app d, 2H), 3.78 (s, 3H), 2.15 (s, 3H). 

Part B. l-I4-methoxyphenyU-3-cyano-5-methyl-6-I2'-formyHl,l ']-biphen-4-ylH,6- 
15 dihydropyrazoIo-[4^-rfJ-pyrimidm-7-one. 

To a solution of l-[4-methoxyphenyl]-3-cyano-6-[4-bromophenyl]-l,6- 
dihydropyrazolo-[4,3-^J-5-methyl-pyrimidin-7-one (0.24 g, 0.55 mmol) in 10 mL of 1,4- 
dioxane was added 2-formylphenylboronic acid (0.12 g, 0.83 mmol) and potassium 
phosphate tribasic (0.4 1 g, 1 .93 mmol). This mixture was degassed with a stream of 

10 nitrogen for 15 minutes. Following the purge, tetrakis(triphen y lphosphine)palladium(0) 
(0.025 g) was added and the solution was stirred at 1 00 °C for 4 h. The solution was 
cooled, diluted with EtOAc, washed twice with brine and the organics were dried over 
MgS0 4 , filtered through a pad of silica gel and concentrated. The residue was purified by 
flash chromatography (elution with 2:1 hexanes/ethyl acetate) to afford 0.10 g (40%) of the 

5 title compound. «H NMR (CDC1 3 ) 5 10.02 (s, 1H), 8.05 (dd, 1H), 7.69 (td, 1H), 7.65-7.55 
(m, 5H), 7.46 (dd, 1H), 7.36 (app d, 2H), 6.98(app d, 2H), 3.83 (s, 3H), 2.38 (s, 3H). 
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Part C. 1 -I4-methoxyphenyIJ-3-cyano-5-methyI-6-[2'-A^^V-dimcthyIaminomcthyl- 

Il,l'J-biphen-4-yI]-l,6-dihydropyrazolo-[43-rf|-pyrimidin-7-one trifluoroacetic acid 
salt. 

To a solution of l-[4-methoxyphenyl]-3-cyano-6-[2 , -formyI-[l,l']-biphen-4-yl]- 
5 1 ,6-dihydropyrazolo-[4,3-^l-5-methyl-pyrimidin-7-one (80 mg, 0. 1 7 mmol) in 5 mL of 
THF was added dimethylamine (0.34 mL of a 2M solution in methanol, 0.68 mmol) and 
then sodium triacetoxyborohydride (73 mg, 0.35 mmol) and 2 drops of glacial acetic acid. 
The reaction was allowed to stir at ambient temperature for 3 h. The reaction was 
quenched with water and diluted with ethyl acetate and saturated aqueous NaHC0 3 . The 
1 0 organics were washed with brine, dried (MgS0 4 ) and concentrated. The residue was 

purified by prep HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN gradient 
with 0.5% TFA) and lyophilized to afford 45 mg (44%) of the title compound of Example 
21 as a white powder. 'H NMR (dmso-D6) 5 9.60 (broad s, 1H), 7.70 (m, 1H), 7.60 (app d, 
2H), 7.65-7.48 (m, 6H), 7.39 (m, 1H), 7.05 (app d, 2H), 4.31 (broad s, 2H), 3.79 (s, 3H), 
1 5 2.53 (s, 6H), 2.24 (s, 3H). LRMS (ES+): 491 .3 (M+H) + . 

Example 22 

l-[2-aininomethylphenyl)-3-cyano-6-[2*-methyIsulfonyl-3-fluoro-[l,l']-biphen-4-yIJ- 
l,6-dihydropyrazolo-|4,3-rf]-pyrimidui-7-one trifluoroacetic acid salt 

NC 

H 2N -yT SO. l° 2Me 

20 TFA ^ 

Part A. a,a-Dicyano-2-methylphenyl hydrazine imine. 

To a solution of o-toluidine (10.0 g, 93.3 mmol) in 160 mL of water at 0°C was 
added of 22 mL of concentrated HC1 followed by sodium nitrite (8.4 g, 1 2 1 mmol) 
portionwise. The solution was stirred for 15 minutes and then poured into a flask 

25 containing a solution of malononitrile (6.2 g, 93.3 mmol) and sodium acetate trihydrate 
(28 g, 205 mmol) in 50 mL of methanol and 100 mL of water at 0°C. A heavy yellow 
precipitate immediately formed. After 30 minutes the solid was filtered, washed with water 
and dried under vacuum to afford 1 6 g (93%) of the title compound, that was used without 
further purification. 'H NMR (CDC1 3 ): 5 9.60 (broad s, 1H), 7.53 (d, 1H), 7.31 (t, 1H), 

30 7.22 (m, 2H), 2.40 (s, 3H). 
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Part B. Methyl l-(2-methylphenyl)-3-cyano-4-aminopyrazole-5-carboxylate. 

a.a-Dicyano-2-methylphenyl hydrazine imine (12.0 g, 65.1 mmol), methyl 
bromoacetate (9.3 mL, 97.7 mmol) and potassium carbonate (22.5 g, 163 mmol) were 
dissolved in 1 00 mL of N,N-dimethyl formamide and heated to 1 00°C for 3 h. The 
solution was cooled, diluted with ethyl acetate and washed 2 times with brine. The 
organics were dried over MgS0 4 , filtered through a pad of silica gel and the volatiles were 
removed. The residue was purified by flash chromatography (elution with 3: 1 
hexanes/ethyl acetate) to afford 5.1 g (31%) of the title compound. >H NMR (CDC1 3 ): 5 
7-39 (t, 1H), 7.28 (m, 2H), 7.17 (d, 1H), 3.71 (s, 3H), 2.04 (s, 3H). LRMS (ESI)- 255 1 
(M-H)\ 



Part C. l-(2-methylphenyl)-3-cyano-4-azidopyrazole-5-carboxy«c acid. 

To a solution of methyl l^-methylpheny^S-cyano^-aminopyrazole-S- 
carboxylate(5.1 g, 19.9 mmol) in 100 mL of TFA at 0 °C was added NaN0 2 (1.65 g, 23.9 
mmol) and then the reaction was stirred at that temperature for 45 min. Sodium azide (1 .55 
g, 23.9 mmol) was dissolved in a minimal amount of water and added in portions to the 
TFA solution. The solution was allowed to stir at 0°C for 45 min and added slowly to a 
saturated aqueous solution of NaHC0 3 . The solution was diluted with ethyl acetate and 
washed twice with brine. The organics were dried over MgS0 4 , filtered through a plug of : 
silica gel and the volatiles were removed to afford 5.26 g of crude azide that Was used'' , 
without purification. To a solution of crude azide (5.26 g, 18.6 mmol) in 100 mL of 
tetrahydrofuran and 50 mL of water at 0°C was added lithium hydroxide (0.53 g, 22.3 
mmol) and the reaction was stirred at ambient temperature for 3 h. The reaction was 
diluted with water and ethyl acetate and made basic with saturated aqueous sodium 
bicarbonate. The organic layer was separated. The aqueous layer was acidified with 
aqueous HC1 and then was extracted with ethyl acetate. The organics were washed with 
brine, dried over MgS0 4 , and concentrated to afford 5.18 g of the title compound that was 
used without purification. >H NMR (CDC1 3 ): 6 9.56 (broad s, 1H), 7.42 (t, 1H) 7 30 (m 
30 2H),7.15(d, lH),2.03(s,3H). 

Part D. l-(2 methylphenyI)-3-cyano-4- a zido-5-[2'-methylsulfonyl-3-fluoro-Il,l •]- 
biphen-4-yl]aminocarbonyl]pyrazole. 
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To a solution of l-(2-methylphenyl)-3-cyano-4-azidopyrazole-5-carboxylic acid 
(2.25 g, 8.37 mmol) in 50 mL of CH 2 C1 2 was added oxalyl chloride (1.1 mL, 12.6 mmol) 
and 2 drops of DMF. The mixture was allowed to stir at room temperature for 2 hours. The 
volatiles were removed under reduced pressure and the residue dried under high vacuum 
5 for 1 hour. The residue was dissolved in CH 2 C1 2 followed by the addition of DMAP (3.07 
g, 25.1 mmol) and [2 '-methylsulfonyl-3-fluoro.[l,l']-biphen-4-yl]amine hydrochloride 
(2.53 g, 8.37 mmol) and the solution was stirred overnight at room temperature. The 
volatiles were removed under vacuum and the residue was taken up in ethyl acetate, 
washed with 10% aqueous HC1, saturated aqueous sodium bicarbonate and brine, dried 
1 0 (MgS0 4 ) and filtered through a plug of silica gel. The volatiles were removed under 
vacuum to afford 4.1 g (95%) of the title compound that was used without farther 
purification. ! H NMR (CDC1 3 ): 5 8.94 (d, 1H), 8.30 (t, 1H), 8.20 (dd, 1H), 7.64 (td, 1H), 
7.57 (td, 1H), 7.46 (t, 1H), 7.37-7.30 (m, 4H), 7.23 (m, 1H), 7.13 (d, 1H), 2.68 (s, 3H), 
2.08 (s, 3H). 

15 

Part E. l-Cl.methylphenyO-S-cyano^-fZ'-methylsulfonyl-S-fluoro-Il,! 'l-biphen^-yll- 
l,6-dihydropyrazolo-[4,3-rfl-pyrimidin-7-one. 

To a solution of l-(2-methylphenyl>3-cyano-4-azido-5-[2 , -methylsulfonyl-3- 
fluoro-[l,r]-biphen-4-yl]aminocarbonyl]pyrazole (2.06 g, 4.0 mmol) in absolute ethanol 

20 was added tin (II) chloride dihydrate (2.71 g, 12.0 mmol) and the solution was stirred at 
reflux for 2 h. The reaction was cooled and concentrated. The residue was taken up in 
ethyl acetate, washed with dilute aqueous sodium hydroxide and brine, dried (MgS0 4 ) and 
concentrated. The residue was dissolved in 25 mL of MMdimethylformamide dimethyl 
acetal and stirred at 100°C for 2 h. The reaction was cooled and concentrated in vacuo. The 

25 residue was taken up in 95% formic acid and stirred at 100°C for 2 h. The reaction was 
cooled and concentrated. The residue was diluted with ethyl acetate and washed with 
saturated NaHC0 3 and brine, dried (MgS0 4 ) and concentrated to afford 0.60 g (30%) of 
the title* compound that was used without purification. l H NMR (CDC1 3 ): 5 8.23 (dd, 1H), 
8.13 (s, 1H), 7.67 (symm m, 2H), 7.50-7.30 (m, 8H), 2.76 (s, 3H), 2.17 (s, 3H). 

30 

Part F. l-I2-aminomethylphenyIJ-3-cyano-6-[2 , -methylsulfonyl-3-fluoro-[l,l 
biphen-4-yl|-l ) 6-dihydropyrazoIo-[4,3-i/|-pyrimidin-7-one trifluoroacetic acid salt. 
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To a solution of l-(2-methyIpheny^3-cyano-6-[2 , -methylsulfonyl-3-fluoro-[l,r]- 
biphen-4-yl]-l,6-dihydropyra 2 olo-[4 5 3- C G-pyrimidin-7-one (0.30 g, 0.60 mmol) in 50 mL 
of 1,2-dichloroethane was added W-bromosuccinimide (0.13 g, 0.72 mmol) and a small 
amount of AIBN. The reaction was stirred at reflux for 16 h and then was cooled and 
diluted with ethyl acetate. The organics were washed with brine, dried (MgS0 4 ) and 
concentrated in vacuo to afford 0.35 g of a 4:1 mixture of desired bromide/starting 
materia] that was used without purification. 

To this residue in 20 mL of dimethyl formamide was added sodium azide (0.06 g, 
0.9 mmol) and the reaction was stirred at ambient temperature for 16 h. The reaction was 
poured into water and extracted with ethyl acetate. The organics were washed with brine, 
dried (MgS0 4 ) and concentrated in vacuo to afford 0.21 g (91%) of an azide that was used 
without further purification. This azide was taken up in 20 mL of isopropanol and 10 mL 
of tetrahydrofuran and then there was added tin (II) chloride dihydrate (0.41 g, 1.8 mmol). 
The reaction was allowed to stir at reflux for 18 h. The volatiles were removed in vacuo 
and the residue was purified by prep HPLC (CI 8 reverse phase column, elution with a 
H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 
Example 22 as a white solid. 'H NMR (dmso-D6) 6 8.66 (s, 1H), 8.21 (broad s, 3H), 8.09 
(dd, 1H), 7.80-7.50 (m, 8H), 7.42 (m, 2H), 3.99 (broad s, 2H), 2.94 (s, 3H). LRMS (ES+): 
515.1 (M+H) + . 



Example 23 

l-[4-methoxyphenylJ-3-trifluoromethyl-4-methyl-6-[2'-aminosuIfonyI-ll,rj-biphen^- 
yl}-l,6-dihydropyrazolo-[3,4-dl-pyridazin-7-one. 




SO z NH 2 

MeO 

Part A. Ethyl l-|4-methoxyphenyl]-3-trinuoromethyl-4-acetyIpyrazole-5-carboxylate. 

To a solution of a-bromo- a-trifluoromethyl-4-methoxyphenyl hydrazine imine 
(2.0 g, 6.7 mmol) in 200 mL of absolute ethanol was added ethyl 2,4-dioxovalerate (2.33 
g, 14.7 mmol) and sodium ethoxide (5.0 mL of a 21% wt solution in ethanol, 13.4 mmol). 
The reaction mixture was stirred at ambient temperature overnight. The ethanol was 
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removed and the residue was diluted with ethyl acetate, washed sequentially with 10% aq 
HC1, sat'd aq NaHC0 3 and brine, dried (MgS0 4 ) and concentrated. The residue was 
purified by flash chromatography (elution with 4:1 hexanes/ethyl acetate) to afford 0.48 g 
(20%) of the title compound. l H NMR (CDC1 3 ): 5 7.37 (d, 2H), 6.97 (d, 2H), 4.27 (q, 2H), 
3.85 (s, 3H), 2.57 (s, 3H), 1.22 (t, 3H). 

PartB. l-[4-methoxyphenyl]-3-trifluoroinethyl-4-inethyl-6-[4-bromophenyI]-l,6- 
dihydropyrazolo-[3,4-d]-pyridazin-7-one. 

To a solution of ethyl l-[4-methoxyphenyl]-3-trifluoromethyl-4-acetylpyrazole-5- 
carboxylate (1 .5 g, 4.2 mmol) in 100 mL of absolute ethanol was added 4-bromophenyl 
hydrazine hydrochloride (0.94 g, 4.2 mmol) and the resulting mixture was stirred at reflux 
overnight. Upon cooling a solid fell out of solution. The mixture was filtered and the solid 
was dried in vacuo to afford 0.77 g (38%) of the title compound. ! H NMR (CDC1 3 ): 5 
7.60-7.45 (m, 6H), 7.00 (d, 2H), 3.85 (s, 3H), 2.69 (s, 3H). 

Part C. l-[4-methoxyphenyl]-3-trifluoro^ 
biphen-4-yll-l,6-dihydropyrazolo-[3,4-dl-pyridazin-7-one. 

To a solution of l-[4-methoxyphenyl>3-trifluoromethyl-4-methyl-6-[4- 
bromophenyl]-l,6-dihydropyrazolcH[3,4-rf]-pyridazin-7-one (0.10 g, 0.21 mmol) in 20 mL 
20 of benzene was added 2-(/er/-butylaminosulfonyl)phenyl boronic acid (0.08 g, 0.29 mmol), 
tetrabutylammonium bromide (7 mg, 0.02 mmol), sodium carbonate (0.07 g, 0.63 mmol) 
and 1 mL of water. This mixture was degassed with a stream of nitrogen for 15 minutes 
and then there was added tetrakis (triphenylphosphine) palladium (0.02 g, 0.02 mmol). The 
reaction mixture was stirred at reflux for 16 h. The mixture was cooled, diluted with ethyl 
25 acetate and washed with sat'd aq NaHC0 3 and brine, dried (MgS0 4 ) and concentrated. 
The residue was taken up in 1 0 mL of trifluoroacetic acid and stirred at reflux for 30 min 
and concentrated in vacuo. The residue was purified by prep HPLC (CI 8 reverse phase 
column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford the 
title compound of Example 23 as a white solid. *H NMR (dmso-D6) 5 8.01 (dd, 1H), 7.64- 
30 7.56 (m, 3H), 7.49 (m, 4H), 7.34 (m, 2H), 7.05 (d, 2H), 3.80 (s, 3H), 2.58 (s, 3H). LRMS 
(ES+): 556.0 (M+H) + 
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Example 24 

W4- m ethoxyphenylJ-3-trifl^^ 

b,phen-4.y, J .,,6-dihydropyrazolo- [ 3,4^-py r ida Z i„.7-on e , trifluoroacetic acid salt. 



Me 



MeO 




. TFA 



To a solution of l-[4- m ethoxyphenyI]-3-trifluoromethyI-4-methyl-6-[4- 
bromopheny,].,^^^^^^ ^.^^^^^^ ^ ^ ^ g 

(0.10 g, 0.21 mmol) in 10 mL of toluene and 10 mL of water was added 2- 
formylphenylboronic acid (0.04 g, 0.29 mmol) and potassium fluoride (0 02 g 0 42 
mmol). This mixture was degassed with a stream of nitrogen for 15 minutes and then there 
was added tetrakis (triphenylphosphine) palladium (0.02 g, 0.02 mmol). The reaction 
nuxture was stirred at reflux for 16 h. The mixture was cooled, diluted with ethyl acetate 
and washed with sat'd aq NaHC0 3 and brine, dried (MgS0 4 ) and concentrated to give 
0.1 1 g of an aldehyde. This aldehyde was dissolved in 10 mL of DMF and then there was 
added pyrrolidine (0.02 mL, 0.26 mmol). This mixture was allowed to stir at ambient 
temperature for 1 h. The pH was adjusted to 6 by addition of acetic acid and then there was 
added sodium cyanoborohydride (0.03 g, 0.42 mmol). The reaction was allowed to stir at 
amb,ent temperature overnight. The reaction was quenched with dilute aq HCI diluted 
with ethyl acetate, washed with brine, dried (MgS0 4 ) and concentrated. The residue was 
punfied by prep HPLC (CI 8 reverse phase column, elution with a H 2 0/CH,CN gradient 
with 0.5% TFA) and lyophilized to afford the title compound of Example 24 as a white 
sohd. H NMR (dmso-D6) 6 7.72 (m, 1H), 7.70-7.60 (m, 4H), 7.5, (m, 2H), 7.46 (d 2H) 
735 (m, 1H), 7.06 (d, 2H), 4.39 (broad s, 2H), 3.81 (s, 3H), 3.35 (m, 2H), 2.80 (m, 2H), ' 
2.58 (s, 3H), 1.77 (m, 4H). LRMS (ES+): 560.2 (M+H) + . 

Example 25 

H3-Aminoben 2 isox a2 ol-5'-yl]-3-trifluoromethyl-6-[4-(l-methy| im idazol-2>- 
yI)phe„y, 1 -,,6-dihydropyra 2 olo- I 4^-pynmidin-7-one trifluoroacetic acid salt. 
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Part A. l-{3-cyano-4-nuorophenyll-3-trinuoromethyl-4-nitropyrazole-5-carboxylate. 

To a solution of l-[3-cyano-4-fluorophenyl]-3-trifluoromethylpyrazole-5- 
carboxylate (2.30 g, 7.7 mmol) in 70 mL of trifluoroacetic acid was added ammonium 
nitrate (0.92 g, 1 1.6 mmol). Stirred for 15 minutes and then cooled to 0°C and added 
trifluoroacetic anhydride (5.4 mL, 38.5 mmol). The reaction was allowed to stir overnight 
with warming to room temperature. The reaction was concentrated, poured into water, 
diluted with ethyl acetate, washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and 
concentrated. The residue was a mixture of nitrated compound and starting material. It was 
dissolved in warm water and remaining solid was filtered (starting material). Pure title 
compound (0.65 g, 25%) was obtained by extracting the water with ethyl acetate, drying 
(MgS0 4 ) and concentrating. 'H NMR (CD 3 OD): 5 8.12 (dd, 1H), 8.00 (m, 1H), 7.58 (t, 
1H). 

PartB. l-[3-cyano-4-nuorophenyl]-3-trifluoromethyl-4-nitro-5-[4-(l-methylimida2ol- 
2'-yl)aminocarbonyl]pyrazole. 

To a solution of l-[3-cyano-4-fluorophenyl]-3-trifluoromethyl-4-nitropyrazole-5- 
carboxylate (0.76 g, 2.2 mmol) in 100 mL of methylene chloride was added oxalyl 
chloride (0.29 mL, 3.3 mmol) and 2 drops of DMF. The reaction was allowed to stir at 
ambient temperature for 3 h, at which time gas evolution had ceased. The reaction was 
concentrated in vacuo. The residue was taken up in 100 mL of methylene chloride and 
then there was added 4-dimethylaminopyridine (0.81 g, 6.6 mmol) and 4-(l- 
methylimidazol-2'-yl)aniline (0.38 g, 2.2 mmol). The reaction was allowed to stir at 
ambient temparature overnight. The reaction was diluted with ethyl acetate, washed with 
10% aq HC1, sat'd aq NaHC0 3 and brine, dried (MgS0 4 ) and concentrated. The residue 
was purified by flash chromatography to afford 0.45 g (4 1 %) of the title compound. 1 H 
NMR (CD3OD): 5 8.12 (dd, 1H), 8.03 (m, 1H), 7.70-7.50 (m, 5H), 7.13 (d, 1H), 6.98 (d, 
1H), 3.72 (s, 3H). LRMS (ES+): 500.1 (M+H) + . 
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PartC.l-J3-cyano-l-fluorophenylJ-3-trinuoromethyl-6-[4-(l- m ethylimidazol-2'- 
yl)phenyl]-1,6-dihydropyrazolo-[4,3-rfl-pyrimidin-7-one. 

To a solution of l-[3-cyano-4-fluorophenyl]-3-trifluoro m ethyl-4-nitro-5-[4-(l - 
methylimidazol^'-yDaminocarbonylJpyrazole (1 13 mg, 0.23 mmol) in 20 mL of methanol 
was added copper (I) chloride (0.27 g, 2.7 mmol) and potassium borohydride (0.1 7 g, 3 2 
mmol). The reaction was allowed to stir at ambient temperature for 2 h. The reaction was 
d,luted with ethyl acetate, washed with sat'd ammonium chloride and brine, dried 
(MgS0 4 ) and concentrated. The residue was taken up in 1 0 mL of 95% formic acid and 
stirred at 100 «C for 2 h. The reaction was cooled and concentrated, diluted with ethyl 
acetate, washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and concentrated to 
afford the title compound that was used without purification. LRMS (ES+): 480.2 (M+H) + . 

PartD. WS-Aminobenzisoxazol-S'-y^ 

yl)phenyl]-l,6-dihydropyr a zolo-[4^-dl.py rim idin.7-o n e triOuoroacetic acid salt 

To a solution of l-[3-cyano-4-fluorophenyI]-3-trifluoromethyl-6-[4-(l- 
m ethylimidazol-2'-yl)pheny^ (53 ^ Q n 

mmol) in 5 mL of DMF and I mL of water was added N-acetylhydroxylamine (0.02 g, 
0.33 mmol) and potassium carbonate (0.06 g, 0.44 mmol). The reaction was allowed to stir 
at anient temperature overnight. The reaction was diluted with ethyl acetate, washed with 
bnne, dried (MgS0 4 ) and concentrated. The residue was purified by prep HPLC (C 1 8 
reverse phase column, elution with a H 2 0/CH 3 CN gradient with 0.5»/ 0 TFA) and 
lyophilized to afford the title compound of Example 25 as a white solid. LRMS (ES+V 
493.3 (M+H) + . 

Example 26 

l-[4-methoxyphenyl].3-(ethoxycarbo n yl)-6-[2'-h y droxym e thyl-3-nuoro-Il,r,-biphen- 
4-yl]-l,6-dihydropyrazolo-I4,3-^-pyrimidin-7-one. 

EtOzC 
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To a solution of l-[4-Methoxyphenyl]-3-(ethoxycarbonyl)-4-azidopyrazole-5- 
carboxylic acid (5.77 g, 1 7.44) in a 1 : 1 mixture of tetrahydrofuran and methylene chloride 
(200 mL) was added oxaly 1 chloride ( 1 .90 mL, 21.81 mmol) and 1 drop of N,N- 
dimethylformamide. The solution was allowed to stir at ambient temperature for several 
5 hours. The volatiles were removed under reduced pressure and the residue dried under 
high vacuum for several hours. The residue was then dissolved in 200 mL of methylene 
chloride followed by the addition of 4-dimethylamino pyridine (4.44 g, 36.35 mmol) and 
[2'-/er/-butyldimethyl-siloxymethyl-3-fluoro-[l,r]-biphen-4-yl]amine (4.82 g, 14.54 
mmol) and the solution allowed to stir at ambient temperature overnight. The solution was 
10 filtered though a pad of silica gel and the volatiles were removed in vacuum. The residue 
was purified by column chromatography using 1 : 1 hexane/ethyl acetate to give the title 
compound as a white solid (7.51 g, 67%). LRMS (ESI): 643.2 (M-H)". 

Part B. l-[4-methoxyphenyI]-3-(ethoxycarbonyI)-6-[2 , -hydroxyIIlethyl-3-fluoro-[l,l , ]- 
15 biphen-4-yl]-l,6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one. 

( 1 -[4-Methoxyphenyl]-3-(ethoxycarbonyl)-4-azido)-5-t(2 > ^er/- 
butyldimethylsiloxymethyl-3-fluoro-[l,r]-biphen-4-yl)aminocarbonyl]pyra2ole (7.51 g, 
1 1 .64 mmol) was dissolved in 300 mL of ethanol followed by the addition of stannous 
chloride dihydrate (5.52 g, 29.12 mmol) and the solution was warmed gently for 2 

20 minutes. The solution was poured through a plug of silica gel and the volatiles removed. 
The crude product was dissolved in 100 mL of 95% formic acid and refluxed for 1 hr. The 
volatiles were removed under vacuum and the residue dried overnight. The product was 
then dissolved in 200 mL of ethanol and cooled in an ice/water bath followed by the 
addition of lithium hydroxide (1.26 g, 3.3 mmol) in 30 mL of water and the reaction stirred 

25 at ambient temperature for 2 hours. The solution was diluted with ethyl acetate and washed 
with brine. The organics were dried over magnesium sulfate and the residue was purified 
by prep HPLC (CI 8 reverse phase column, elution with a H2O/CH3CN gradient with 0.5% 
TFA)'and lyophilized to afford the title compound of Example 26 as a white solid. LRMS 
(ESI): 515.1 (M+H) + . 

30 

Example 27 
l-[4-methoxyphenyI]-3-(ethoxycarbonyl)^ 

biphen-4-ylJ-l,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one, trifluoroacetic acid salt. 
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MeO 

To a solution of l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[2'-hydroxymethyl-3- 
fluoro-[ 1 , 1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-<]-pyrimidin-7-one from Example 26, 
Part B (0.20 g, 0.39 mmol) in 1 50 mL of methylene chloride was added phosphorous 
tribromide (0.074 mL, 0.77 mmol) and the reaction was stirred at ambient temperature 
overnight. The solution was slowly quenched with water and the organics extracted with 
ethyl acetate. The organics were dried over magnesium sulfate, filtered and the volatiles 
were removed under reduced pressure. The crude benzyl bromide (0.22g, 0.39 mmol) was 
dissolved in 50 mL of acetonitrile followed by the addition of pyrrolidine (0.1 1 mL, 1 .34 
mmol) and stirred at ambient temperature overnight. The volatiles were removed under 
reduced pressure and the residue was purified by prep HPLC (C18 reverse phase column, 
elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford the title ' 
compound of Example 27 as a white solid. LRMS (ESI): 568.2 (M+H) + . 

Example 28 

lM4-methox yP hcnylJ-3-(anunocarbon y l)-6-[2'-^- py rrolidin y lmeth y l-3-nuoro-[l,l')-bi P hen- 
4- y l]-l,6-dih y dro Py razolo-[4,3-rf]- py rimidin-7-one, trifluoroaceric acid salt. 

H 2 NOC 

0 ° ^6 TFA 

MeO 

l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[(2'-Af-pyrrolidinylmethyl-3-fluoro- 
[l,r]-biphen-4-yl)aminocarbonyl]pyrazole (0.60 g, 0.92 mmol) was dissolved in 200 mL 
of methanol followed by the addition of 50 mL of a 28% ammonium hydroxide solution 
and allowed the reaction to stir overnight at ambient temperature. The reaction was 
concentrated and the residue was purified by prep HPLC (CI 8 reverse phase column, 
elution with a H 2 0/CH,CN gradient with 0.5% TFA) and lyophilized to afford the tide 
compound of Example 28 as a white solid. LRMS (ESI): 539.1 (M+H) + . 
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Example 29 

l-[4-methoxyphenyI]-3-(amino^ 
3-fluoro-[ 1 , 1' ] -biphen^-y 

trifluoroacetic acid salt. 




5 MeO 

1 -[4-methoxyphenyl]-3-(ethoxycarbonyl>6-[2'-hydroxymethyl*3-fluoro-[ 1,1']- 
biphen-4-yl]-I,6-dihydropyrazolo-[43-^-pyrimidin-7-one(0.85 g, 1.71 mmol) was 
dissolved in 150 mL of methylene chloride followed by the addition of phosphorous 
tribromide (0 .32 mL, 3.42 mmol) and stirred at ambient temperature overnight. The 

1 0 solution was slowly quenched with water and the organics extracted with ethyl acetate. 

The organics were dried over magnesium sulfate, filtered and the volatiles removed under 
reduced pressure. The crude benzyl bromide (0.42g, 0.75 mmol) was dissolved in 50 mL 
of acetonitrile followed by the addition of 3-(i?>pyrrolidinol hydrochloride (0.55 mL, 4.50 
mmol) and stirred at ambient temperature overnight. The volatiles were removed under 

1 5 reduced pressure and the residue was purified by prep HPLC (C 1 8 reverse phase column, 
elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and lyophilized to afford 0.2 g (17%) 
of the title compound as a white solid. LRMS (ESI): 566.3 (M+H) + . 

Part B. l-[4-methoxyphenyl]-3-(amuiocarbonyl)-6-[2'-(3-(R)-hydroxy-iV- 
20 pyrrolidinylmethyI)-3-fluoro-[M 

pyrimidin-7-one, trifluoroacetic acid salt. 

l-[4-methoxyphenyl]-3-(ethoxycarbonyl)-6-[2 , -(3-(R)-hydroxy-//- 
pyrrolidinylmethyl>3-fluoro-[ 1 , 1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-d]-pyrimidin-7- 
one (0.120 g, 0.20 mmol) was dissolved in 200 mL of methanol followed by the addition 
25 of 50 mL of a 28% ammonium hydroxide solution and allowed the reaction to stir 

overnight at ambient temperature. The reaction was concentrated and the residue was 
purified by prep HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN gradient 
with 0.5% TFA) and lyophilized to afford the title compound of Example 29 as a white 
solid. LRMS (ESI): 537.2 (M+H) + 

30 
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Example 30 

l-[4-methoxyphenyl]-3-(^-formylaminoniethyl)-6-|2'-methyIsulfonyl-3-0uoro-[l,l']. 
bi P hen - 4 -y 1 ]- 1 >6-dihydropyrazolo-[4 r 3-</l-pyriinidin-7-one. 

OHCN 

. N . 



S0 2 Me 




1 -[4-methoxyphenyl]-3-cyano-4-amino-5-[2 '-methylsulfonyl-3-fluoro-[ U ']- 
biphen-4-yl]aminocarbony]]pyrazole (0.30 g, 0.59 mmol) was dissolved in 100 mL of 
ethanol followed by the addition of 5 mL of trifiuoroacetic acid and a catalytic amount of 
10% palladium on carbon (0.03 g) and the reaction was stirred overnight at ambient 
temperature under a balloon of hydrogen gas. The solution was filtered through a plug of 
Celite® and the volatiles were removed to give the title product as a grey/white solid (0.30 
g, 99%). LRMS (ESI): 5 1 0. 1 (M+H) + . 



15 



20 



Part B. l-[4-methoxyphenyI]-3-(A^-formylaminomethyl)-6-[2 '-methy lsulfonyl-3- 
fluoro-[l,l'l-biphen-4-yl]-l,6-dihydropyrazolo-[4,3-rf|-pyrimidin-7-one. 

l-[4-Methoxyphenyl]-3-aminomethyl-4-amino-5-[2'-methylsulfonyl-3-fluoro- 
[1,1 ']-biphen-4-yl]aminocarbonyl}pyrazole (0.30 g> 0.59 mmol) was refluxed for 3 hours 
in 75 mL of 95% formic acid. The volatiles were removed under vacuum and the residue 
was purified by prep HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN 
gradient with 0.5% TFA) and lyophilized to afford the title compound of Example 30 as a 
white solid. LRMS (ESI): 548.1 (M+H) + . 



25 



Example 31 

l-[3-Aminobenzisoxazol-5'-ylJ-3-(ethoxycarbonyl)-6-{2'-hydroxymethyI-[l,r]. 

biphen^l-yl]-l,6-dihydropyrazolo-[4^-J|-pyrimidin-7-one. 
Et0 2 C 
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Part A. a-Cyano- a-ethoxycarbonyl-[4-fluoro-3-cyano)phenyl]hydrazine imine. 

To a solution of 4-fluoro-3-cyanoaniline (1 1.78 g, 86.5 mmol) in concentrated HC1 
(20.2 mL, 1 73.0 mmol) was added 1 3 1 mL of water and the entire reaction was cooled in 
an ice/water bath. Sodium nitrite (6.5 g, 95.20 mmol) was dissolved in 20 mL of water and 
slowly added to the reaction mixture. After stirring for 30 minutes, the diazonium solution 
was poured into a solution of ethyl cyanoacetate (7.60 mL, 95.20 mmol) and sodium 
acetate trihydrate (25.91 g, 190.40 mmol) in a mixture of 21 mL of methanol and 44 mL of 
water at 0°C. The reaction was stirred at 0°C for 20 minutes during which time a heavy 
yellow precipitate of the title compound formed. The product was isolated and dried by 
suction filtration to afford 8.9 g (39%) of bright yellow product. 

Part B. 3-EthyI-5-methyl l-(4-fluoro-3-cyano)phenyI-4-aminopyrazole-3,5- 
dicarboxylate. 

a-Cyano- a-ethoxycarbonyl-[4-fluoro-3-cyano)phenyl]hydrazine imine (4.00 g, 
15.37 mmol), methyl bromoacetate, (1.85 mL, 19.98 mmol) and potassium carbonate (5.31 
g, 38.43 mmol) were dissolved in MAT-dimethyl formamide and heated to 100° C for 
several hours. The solution was diluted with ethyl acetate and washed 2 times with brine. 
The organics were dried over MgS0 4 , filtered through a pad of silica gel and the volatiles 
were removed. The title compound was purified by dissolving in hot diethyl ether and 
20 collecting the solids (2.82 g, 55%). 

Part C. 3-EthyI-5-methyl l-(4-fluoro-3-cyano)phenyl-4-azidopyrazole-3,5- 
dicarboxylate. 

3-Ethyl-5-methyl l-(4-fluoro-3-cyano)phenyl-4-aminopyrazole-3,5-dicarboxylate 
25 (2.82 g, 8.48 mmol) was dissolved in TFA and cooled to 0° C followed by the addition of 
NaN0 2 (0.70 g, 10.18 mmol) and then the reaction was stirred at that temperature for 45 
min. NaN 3 was dissolved in a minimal amount of water and added in portions to the TFA 
solution. The solution was allowed to stir at 0° C for 45 min and added slowly to a 
saturated solution of NaHC0 3 .. The organics were dried over MgS0 4 , filtered through a 
30 plug of silica gel and the volatiles were removed to give the title compound as a tan solid 
(0.13 g, 4.2%). 
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Part D. l-(4-fluoro-3-cyano)phenyl-3-(ethoxycarbonyl)-4-azidopyrazole-5-carboxyIic 



15 



acid. 



3-Ethyl-5-methyl l-(4-fluoro-3-cyano)phenyl-4-azidopyrazole-3,5-dicarboxylate 
(0.40 g, 1-11 mmol) was dissolved in a 1 : 1 mixture of 1 ,4-dioxane/water and cooled in an 
5 ice water bath. Lithium hydroxide (0.04g, 1 .67 mmol) was predissolved in a minimal 
amount of water and added to the stirring solution in one portion. The reaction was 
allowed to warm to ambient temperature and the reaction was followed by thin layer 
chromatography. The solution was extracted with water, the aqueous layer acidified with 
10% hydrochloric acid and the product extracted with ethyl acetate to yield the title 
1 0 compound as a white solid (0.35 g, 92%) LRMS (ESI): 687.2 (2M-H)". 

l-(4-fluoro-3-cyano)phenyl-3-(ethoxycarbonylH-azidopyrazole-5-carboxylic acid (0.35 g, 

I . 0 mmol) was dissolved in a 1 : 1 mixture of tetrahydrofuran and methylene chloride (200 ' 
mL) followed by the addition of oxalyl chloride (0.130 mL, 17.58 mmol) and 1 drop of 
^AT-dimethylformamide. The solution was allowed to stir at ambient temperature for 
several hours. The volatiles were removed under reduced pressure and the residue dried 
under high vacuum for several hours. The residue was then dissolved in 200 mL of 
methylene chloride followed by the addition of JWdimethylaminopyridine (3.58 g, 29.31 
mmol) and [2'-ter/-butyldimethylsiloxymethyl-3-fluoro-[l,l']-biphen-4-yl]amine (3.88 g, 

I I. 72 mmol) and the solution allowed to stir at ambient temperature overnight. The 

W solution was filtered though a pad of silica gel and the volatiles were removed in vacuum. 
The residue was used without further purification (0.55 g, 86%). LRMS (ESI): 508. 1(M- 
OSi(t-Bu)Me 2 +H) + . 

Part F. H4-fluoro-3-cyano)phenyI-3-(ethoxycarbonyl)-6-[2'-formylhydroxymethyl- 
!5 [1,1 ']-biphen-4-ylJ-l,6-dihydropyrazolo-[4^-^-pyrimidin-7-one. 

( 1 -(4-fluoro-3-cyano)phenyl-3-(ethoxycarbonyl)-4-azido-5-[2 '-tert- 
butyldimethylsiloxy)methyl-[l,l ']-biphen-4-yl] aminocarbonyl]pyrazole (0.55 g, 0.86 
mmol) was dissolved in 100 mL of ethanol followed by the addition of stannous chloride 
dihydrate (0.49 g, 2.57 mmol) and the solution warmed gently for several minutes. The 
solution was then filtered through a pad of silica gel and the volatiles removed under 
reduced pressure. The residue was dissolved in 1 00 mL of 96% formic acid and refluxed 
for 2 hours. The volatiles were removed under reduced pressure and the residue dissolved 
in ethylacetate and the solution filtered through a pad of silica gel and the volatiles 
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removed under reduced pressure. The title product was purified by column 
chromatography using 1:1 hexane:ethylacetate and isolated as a white solid (0.40g, 86%), 
LRMS (ESI): 560.1 (M+Na) + . 



5 Part G. l-[3-AminobenzisoxazoI-5 , -yIJ-3-(ethoxycarbonyl)-6-[2'-hydroxymethyI- 
[14']-biphen^-yl]-l,6-dihydropyrazoIo-[43-i/l-pyrimidin-7-one. 

1 -(4-fluoro-3-cyano)phenyl-3-(ethoxycarbonyl>6-[2'-formylhydroxymethyl-[ 1,1']- 
biphen-4-yl]-l,6-dihydropyrazoIo-[4,3-t/]-pyrimidin-7-one (0.40 g, 0.74 mmol) was 
dissolved in A^dimethylformamide followed by the addition of acetohydroxamic acid 

1 0 (0.22 g, 2.97 mmol) and potassium carbonate (0.41 g, 2.97 mmol) and stirred overnight at 
ambient temperature. Potassium carbonate in 1 0 mL of ethanol was added to the solution 
and heated to 80°C for 1 hour. The solution was diluted with water and the product 
immediately precipitated out and was isolated by filtration. The residue was purified by 
prep HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN gradient with 0.5% 

15 TFA) and lyophilized to afford the title compound of Example 31 as a white solid. LRMS 
(ESI): 523.1 (M+H) + . 

Example 32 

l-[3-AminobenzisoxazoI-5'-yll-3-(ethoxycarbonyl)-6-|2'^-pyrrolidinyImethyl-[l,l']- 
20 biphen^-yll-l^-dihydropyrazolo-^^-i/l-pyrimidin^-one, trifluoroacetic acid salt. 



EtQ 2 C 




l-[3-Aminobenzisoxazol-5 > -yl]-3-(ethoxycarbonyl>6-[2 , -A^ hydroxymethyl- 
[l,l 5 ]-biphen-4-yl]-l,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one (0.05 g, 0.08 mmol) was 
dissolved in 10 mL of methylene chloride followed by the addition of phosphorous 
25 tribromide (0.022 mL, 0.23 mmol) and stirred at ambient temperature overnight. The 
solution was slowly quenched with water and the organics extracted with ethyl acetate. 
The organics were dried over magnesium sulfate, filtered and the volatiles removed under 
reduced pressure. The crude benzyl bromide was dissolved in 10 mL of acetonitrile 
followed by the addition of pyrrolidine (0.04 mL, 0.47 mmol) and stirred at ambient 
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temperature overnight. The volatiles were removed under reduced pressure and the residue 
was purified by prep HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN 
gradient with 0.5% TFA) and lyophilized to afford the title compound of Example 32 as a 
white solid. LRMS (ESI): 576.3 (M+H) + . 

Example 33 
l-[4-Methoxypheny^3-trinuorome^ 

4,5,6,7-tetrahydropyrazolo-I3,4-cJ-azepin-8-one. 

F 3 C 




S0 2 NH 2 

MeO 

1 0 Part A. N-f4-bromophenylIcaprolactam 

4-Bromoaniline(20.0g, 1 1.62 mmol)and triethylamine (17.8 raL, 12.78 mmol) 
were dissolved in 250 mL of methylene chloride. 6-Bromohexanoyl chloride (19.6 mL, 
12.78 mmol) was added dropwise via an addition funnel. The reaction mixture was stirred 
under N 2 for '/> h after the addition was completed. It was diluted with methylene chloride 
and washed with water, IN aqueous HC1, IN aqueous NaOH, and brine. It was then dried 
over MgS0 4 and concentrated to a white solid (37.20 g). 

A solution of the above solid in 100 mL of DMF was added dropwise at room 
temperature to a mixture ofNaH (5.00 g of 60% dispersion, 12.47 mmol) in 150mLof 
DMF. The reaction mixture was stirred at room temperature for 2 h under N 2 . It was then 
poured into 500 mL of water and extracted with EtOAc. The combined organic mixture 
was washed with brine, dried over MgS0 4 , and concentrated to colorless oil. The title 
compound was then purified by chromatography on silica gel eluted with methylene 
chloride to give 24.5 g of white solid (78%). LRMS (ES + ): 268.0, 270.0 (M+H) + . 'H NMR 
(CDC1 3 ): 5 7.49 (d, 2H), 7.12 (d, 2H), 3.73 (m,2H), 2.69 (m, 2H), 1.82 (m, 6H). 



Part B. N-[4-bromophenyl]-3-oxocaprolactam 

WDiisopropylamine ( 1 1 .0 mL, 78.4 mmol) was dissolved in 20 mL of dry THF 
and cooled at 0 °C. *-BuLi (29.4 mL of 2.5 M solution in hexane) was added. The mixture 
was stirred at 0 °C under N 2 for 30 minutes and then cooled to -78 °C. It was then 

140 



DCID: <WO 0039131A1_I_> 



WO 00/39131 



PCT/US99/30316 



cannulated to a solution of Af-[4-bromophenyl]caprolactam (6.57 g, 24.5 mmol) in 100 mL 
of THF at -78 °C. The mixture was stirred at -78 °C under N 2 for 1 h, and methyl 
methanethiosulfonate (8.1 mL, 78.4 mmol) was added. The cooling bath was removed, the 
mixture was allowed to warm up to room temperature and stirred for 12 h. It was quenched 
5 with H 2 0 and the THF was removed in vacuo. The residue was dissolved in EtOAc and 
washed with water and brine. It was then dried over MgS0 4 and concentrated. 
Chromatography on silica gel with 20% EtOAc in hexane gave 1 .40 g of N-[4- 
bromophenyl]-3-bis(thiomethoxy)caprolactam and 4.42 g of Af-[4-bromophenyl]-3- 
mono(thiomethoxy)caprolactam. The W-[4-bromophenyI]-3- 
1 0 mono(thiomethoxy)caprolactam isolated was resubjected to the above conditions, and a 
total of 6.38 g of A^-[4-bromophenyl]-3-bis(thiomethoxy)caprolactam was isolated. LRMS 
(AP + ): 361.9, (M+H) + . 

AT-[4-bromophenyl]-3-bis(thiomethoxy)caprolactam from above was dissolved in 
100 mL of CH 3 CN and 25 mL of H 2 0 was added. Ceric ammonium nitrate (38.86 g, 70. 

1 5 89 mmol) was then added. After stirring for five minutes, water (300 mL) was added and 
the mixture was extracted with EtOAc. The combined organic mixture was washed with 
water and brine. It was dried over MgS0 4 and concentrated. The desired product was 
purified by chromatography on silica gel eluted with 30% EtOAc in hexane to give 1.25 g 
of light yellow oil (18%). LRMS (AP + ): 283.9, (M+H) + . ! H NMR (CDCh): 5 7.56 (d, 2H), 

20 7.22 (d, 2H), 3.77 (t, 2H), 2.67 (t, 2H), 2.09 (m, 2H), 1 .98 (m, 2H). 

PartC. l-|4-methoxyphenyl]-3-trifluoromethyl-7-(4-bromophenyl]-4,5,6,7- 
tetrahydropyrazolo-[3,4-c]-azepin-8-one 

Af-[4-bromophenyl]-3-oxocaprolactam (0.37 g, 1.13 mmol), morpholine (0.25 mL, 
25 2.81 mmol), and ^-toluenesulfonic acid (catalytic amount) were refluxed with 30 mL 
benzene using a Dean Stark apparatus under N 2 for 12 h. The solvent was removed in 
vacuo and the residue was dried under vacuum to give l,5,6,7-tetrahydro-l-[4- 
bromophenyl]-3-(morpholin-4-yl)-2H-azepin-2-one. LRMS (AP + ): 351.0, 353.0, (M+H) + . 
4-Dimethylaminopyridine (0.13 g, 1.13 mmol) was dissolved in 5 mL of methylene 
30 chloride and cooled in an ice-bath. Trifluoroacetic anhydride (0. 1 6 mL, 1 . 1 3 mmol) was 
added. The mixture was stirred at 0°C for »/ 2 h, and a solution of 1 ,5,6,7-tetrahydro-l -[4- 
bromophenyl]-3-(morpholin-4-yl>2H-azepin-2-one in 5 mL of methylene chloride was 
added. The ice-bath was removed, and the reaction mixture was stirred at room 
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temperature under N 2 for 12 h. The reaction mixture was diluted with methylene chloride 
and washed with water and brine. After drying over MgS0 4 , it was concentrated to give 
1 ,5,6,7-tetrahydro- 1 -[4-bromophenyl]-3-(morpholin-4-yl)-4-trifluoroacetyl-2H-azepin-2- 
one as brown oiL LRMS (AP + ): 446.0, 448.0, (M+H) + . 

The brown oil above and p-methoxyphenylhydrazine hydrochloride (0.20 g, 1.13 
mmol) were refluxed with 50 mL of acetic acid under N 2 for 20 h. The solvent was 
removed, the residue was dissolved in EtOAc and washed with water, Saturated NaHCOj, 
and brine. It was dried over MgS0 4 , concentrated, and chromatographed on silica gel with 
15-20% EtOAc in hexane to give 0.24 g of the desired product (40%) and 0.1 7 g of the 
regioisomer (28%). LRMS (ES + ): 528.0, (M+H) + . »H NMR (CDC1 3 ): 5 7.71 (d, 2H), 7.39 
(d, 2H), 7.06 (d, 2H), 6.92 (d, 2H), 3.89 (t, 2H), 3.82 (s, 3H), 3.04 (t, 2H), 2.22 (m, 2H). 

Part D. l-[4-methoxyphenyl)-3-trinuoromethyl-7-[2'-aminosulfonyl-[l,l ']-biphen-4- 
yll-4,5,6,7-tetrahydropyrazolo-(3,4-cJ-azepin-8-one. 

l-[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-bromophenyl]-4,5,6,7- 
tetrahydropyrazolo-[3,4-c]-azepin-8-one (0.12 g, 0.23 mmol), 2-{tert- 
butylaminosulfonyl)phenylboronic acid (63.0 mg, 0.25 mmol), tetrabutylammonium 
bromide (4 mg, 5 mol%), tetrakis(triphenylphosphine)palladium(0) (13 mg, 5 mol%) were 
refluxed with 20 mL of benzene under N 2 for 12 h. The reaction was cooled. It was filtered 
through Celite® and washed with EtOAc. The mixture was washed with water and brine, 
dried over MgS0 4 , concentrated, and chromatographed on silica gel with 15-30% EtOAc 
in hexane to give 26 mg of the desired product (18%) and 96 mg of the starting material. 
LRMS (ES + ): 613.4, (M+H) + . 

The product above was refluxed with 10 mL of trifluoroacetic acid for '/ 2 h. The 
solvent was removed. It was purified by prep HPLC (C18 reverse phase column, eluted 
with a H 2 0/CH 3 CN gradient with 0.05% TFA) and lyophilized to afford 5.7 mg of the title 
compound of Example 33 as a white powder (24%). LRMS (ES + ): 557.3, (M+H) + . 'H 
NMR (CDC1 3 ): 5 8.12 (d, 1H), 7.59 (t, 1H), 7.51 (m, 3H), 7.38 (m, 4H), 7.29 (d, 1H), 6.82 
(d, 2H), 4.51 (s, 2H), 4.00 (t, 2H), 3.82 (s, 3H), 3.10 (t, 2H), 2.31 (m, 2H). 



Example 34 

l-[4-MethoxyphenylJ-3-trifluoromethyl-7-[2'-aminosulfonyl-3-nuoro-|l,l']-biphen-4- 
yl]-4,5,6,7-tetrahydropyrazolo-[3,4-cl-azepin-8-one 
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MeO 




S0 2 NH 2 



The title compound was prepared by the same procedures as shown for Example 1 
using 4-bromo-2-fluoroaniIine as starting material. LRMS (ES + ): 575.2, (M+H) + . *HNMR 
(CDCI3) 5 8.15(d, 1H), 7.57 (m, 2H), 7.39 (t, 2H), 7.32 (d, 2H), 7.27 (d, 2H), 6.93 (d, 2H), 
5 4.5 1 (s, 2H), 3.93(t, 2H), 3.82 (s, 3H), 3. 1 1 (t, 2H), 2.27 (m, 2H). 



l-[4-MethoxyphenyIl-3-trifluoromethyl-7- 

yl]-4,5,6,7-tetrahydropyrazolo-[3,4-cJ-azepin-8-one, trifluoroacetic acid salt. 



Part A. l-[4-methoxyphenyl]-3-trifluoromethyl-7-[2'-formyl-[l,l 'J-biphen-4-yI]- 
4,5,6,7-tetrahydropyrazolo-[3/t-c)-azcpiii-8-one 

l-[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-bromophenyI]-4 7 5,6,7- 
tetrahydropyrazolo-[3,4-c]-azepin-8-one from Part C of Example 33 (0.17 g, 0.32 mmol), 

15 2-formylphenylboronic acid (97.0 mg, 0.64 mmol), potassium phosphate (273.0 mg, 1.28 
mmol) and tetrakis(triphenylphosphine)palladium (0) (19 mg) were refluxed with 20 mL 
of dioxane under N 2 for 12 h. It was filtered through Celite® and washed with EtOAc. The 
mixture was washed with water and brine, dried over MgSC>4 3 concentrated, and 
chromatographed on silica gel with 10-15% EtOAc in hexane to give 0.10 g of the desired 

20 product (62%). LRMS (ES + ): 506.4, (M+H) + . ! H NMR (CDCI3): 5 10.02 (s, 1H), 8.02 (d, 
1H), 7.64 (t, 1H), 7.52 (t, 1H), 7.42 (m, 6H), 6.83 (d, 2H), 3.99(t, 2H), 3.82 (s, 3H), 3.10 
(t, 2H), 2.29 (m, 2H). 

Part B. l-(4-methoxyphenyl]-3-trifluoromethyI-7-[2 , -A^pyrrolidinylmethyl-(l,l 
25 biphen-4-ylJ-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one, trifluoroacetic acid salt. 
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The product from Part A was dissolved in 15 mL of MeOH. Pyrrolidine (0.049 mL, 
0.59 mmol) and NaBH* (1 3 mg, 0.40 mmol) were added. The mixture was stirred at room ' 
temperature under N 2 for 12 h. It was quenched with water, extracted with methylene 
chloride, dried over MgS0 4 , concentrated, and purified by prep HPLC (CIS reverse phase 
column, eluted with a H 2 0/CH 3 CN gradient with 0.05% TFA) and lyophilized to afford 24 
mg of the title compound of Example 35 as a TFA salt (18%). LRMS (ES+): 557.3, 
(M+H) + . 'H NMR (CD3OD): 6 7.66 (m, 1H), 7.35-7.56 (m, 9H), 6.98 (d, 2H), 4.40 (s, 
2H), 4.01 (t, 2H), 3.81 (s, 3H), 3.32 (m, 2H), 3.08 (t, 2H), 2.80 (m, 2H), 2.29 (m, 2H)' 1 88 
(m, 4H). 



Example 36 
l-[3-Aminoben2i S oxazol-5'-yIJ-3^ 

bi P hen^- y lJ-4,5,6,7-tetrahydrop y razolo-I3,4-cJ-a2epin-8-one, trifluoroacetic acid salt. 



^ - hi 




o 



Part A. l-t3-Cyano-4-fluorophenyl]-3-trinuorometli y I-7-I4-bromo P henyl]-4,5,6,7. 
tetrahvdropyrazolo-[3>4-cl-azepin-8-oiie 

M[4-bromophenyl]-3-oxocaprolactam (1.31 g, 4.63 mmol), morpholine (1.60 mL, 
1 8.52 mmol), andp-toluenesulfonic acid (catalytic amount) were refluxed with 50 mL 
benzene using a Dean Stark apparatus under N 2 for 1 2 h. The solvent was then removed in 
vacuo and the residue was dried under vacuum to give l,5,6,7-tetrahydro-l-[4- 

bromophenyl]-3-(morpholin-4-yl)-2H-aze P in-2-one as a yellow solid. LRMS (AP> 351 0 
353.0, (M+H) + . 

4-Dimethylaminopyridine (0.68 g, 5.56 mmol) was dissolved in 20 mL of 
methylene chloride and cooled in an ice-bath. Trifluoroacetic anhydride (0.79 mL, 5.56 
mmol) was added. The mixture was stirred at 0°C for h, and a solution of the solid 
formed above in 20 mL of methylene chloride was added. The ice-bath was removed, and 
the reaction mixture was stirred at room temperature under N 2 for 1 2 h. It was diluted with 
methylene chloride and washed with water and brine. After dried over MgS0 4 , it was 
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concentrated to give l,5,6,7-tetrahydro-l-[4-bromophenyl]-3-(morpholin-4-yl)-4- 
trifluoroacetyl-2H-azepin-2-one as brown oil. LRMS (AP + ): 446.0, 448.0, (M+H) + . 

The brown oil above and 3-cyano-4-fluorophenylhydrazine hydrochloride (1.31 g, 
6.95 mmol) were refluxed with 100 mL of acetic acid under N 2 for 20 h. The solvent was 
5 removed, the residue was dissolved in EtOAc and washed with water, saturated NaHC0 3 , 
and brine. It was dried over MgS0 4 , concentrated, and chromatographed on silica gel with 
15-20% EtOAc in hexane to give 1 .06 g of the desired product (46%). LRMS (ES + ): 
493.1, (M+H) + . "H NMR (CDC1 3 ): 5 7.77 (m, 2H), 7.54 (d, 2H), 7.28 (m, 3H), 7.15 (d, 
2H), 3.91 (t, 2H), 3.10 (t, 2H), 2.28 (m, 2H). 

10 

Part B. l-I3-Cyano-4-nuorophenyl]-3-trifluoromethyl-7-[2'»formyl-Il,l 'J-biphen-4- 
yI]-4,5 5 6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one. 

l-[3-Cyano-4-fluorophenyl]-3-trifluoromethyl-7-[4-bromophenyl]-4,5,6 3 7- 
tetrahydropyrazolo-[3,4-c]-azepin-8-one (1.06g, 2.15 mmol), 2-formylphenylboronic acid 

1 5 (0.65 g, 4.30 mmol), potassium phosphate ( 1 .83 g, 8.60 mmol), 

tetrakis(triphenylphosphine)palladium (0) (124 mg) were refluxed with 80 mL of dioxane 
under N 2 for 12 h. It was filtered through Celite® and washed with EtOAc. The mixture 
was washed with water and brine, dried over MgS0 4 , concentrated, and chromatographed 
on silica gel with 15-25% EtOAc in hexane to give 0.90 g of the desired product (81%). 

20 LRMS (ES + ): 519.3, (M+H) + . l H NMR (CDC1 3 ): 5 10.02 (s, 1H), 8.04 (d, 1H), 7.80 (m, 

2H), 7.68 (t, 1H), 7.54 (t, 1H), 7.43 (m, 4H), 7.30 (m, 1H), 4.02 (m, 2H), 3.12 (t, 2H), 2.32 
(m, 2H). 

Part C. 1 - [3-Amin obenzisox azol-5 '-yl]-3-trifluoromethy l-7-(2 '-hy droxy methy l-[ 1 ,1 '] - 
25 biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one. 

1 -[3-Cyano-4-fluorophenyl]-3-tri^ 
4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one (0.90 g, 1.74 mmol) was dissolved in 20 
mL of methanol and cooled at 0°C. NaBH 4 (76.0 mg, 2.00 mmol) was added. After stirring 
for Vi h at 0°C, it was quenched with water. The solvent was removed. The residue was 
30 partitioned between methylene chloride and water. The aqueous layer was extracted with 
methylene chloride. The combined organic solution was washed with brine, dried over 
MgS0 4 , concentrated to yellow foam. The alcohol formed such was used in the next step 
without further purification. 
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"-Acetylhydroxylamine (0.39 g, 5.22 mmol) was dissolved in 10 mL of DMF 
Potassium carbonate (0.96 g, 6.96 mmol) was added, followed by 2 mL of water. After 
st.mng for K h, a solution of the alcohol from above in 5 mL of DMF was added. The 
reaction mixture was stirred at room temperature under N 2 for 12 h. Water was added the 
predate was filtered and dried to give 0.90 g of the desired product (97%). LRMS 
(A?y. 534.2, (M+H) + . « H NMR (CDC1 3 ): 5 7.67 (m, 2H), 7.50 (m, 1H), 7.42-7.20 (m 
8H), 4.52 (s, 2H), 3.97 (m, 2H), 3.10 (t, 2H), 2.30 (m, 2H), 2.06 (bs, 1H). 

PartD. ^"^"^ min °benzisoxazol-5'-yl|-3-trifluoromethyI-7-[2'-A^pyrroIidmyImethyI- 

[l,lM-biphen-4.yl,-4,5,6,7-tetrahydro P yra Z oIo-p,4-c,-aze P i„-8-onc,tri^ 
acid salt. 

l-P-Aminobenzisoxazol-S'-ylJ^-trifluoromethyl^-P'-hydroxymethyl-ri !•]. 
b.phen^ylM.S^^-tetrahydropyrazolo-p.^-azepin-g-one (0.15 g, 0.28 mmol)'was 
dissolved m 6 mL of dry methylene chloride. PBr 3 (0.037 mL, 0.39 mmol) was added and 
the mature was stirred at room temperature under N 2 for 30 minute. The reaction mixture 
was quenched with water and extracted with methylene chloride. The methylene chloride 
extract was washed with brine, dried over MgS0 4 , and concentrated to yellow foam 

The foam was then dissolved in 10 mL of CH 3 CN, and pyrrolidine (0.070 mL 0 84 
mmol) was added. The mixture was stirred at room temperature for 12 h It was 
concentrated, and purified by prep HPLC (CI 8 reverse phase column, eluted with a 
H 2 0/CH 3 CN gradient with 0.05% TFA) and lyophilized to afford 0.1 1 of the title 
compound of Example 36 as a TFA salt (56%). LRMS (ES + ): 587.3, (M + H) + >H NMR 
(CD 3 OD): 5 7.96 (m, 1H), 7.73-7.60 (m, 3H), 7.58-7.34 (m, 7H), 4.38 (s, 2H), 4.04 (t 2H) 
3.33 (m, 2H), 3.14 (t, 2H), 2.78 (m, 2H), 2.32 (m, 2H), 1.86 (m, 4H). 

Example 37 
H3-Aminobenzisoxazol-5'- y ^^ 

[LlM-biphe„-4-yll-4,5A7-tet ra hydropyrazolo- I 3,4-cJ-azepi„-8-o„e,trifluoroacetic 

acid salt. 
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.TFA 



The title compound of Example 37 was prepared by the same methods described in 
Example 36. LRMS (ES + ): 561.4, (M+H) + . ! H NMR (CD 3 OD): 5 7.96 (d, 1H), 7.71 (dd, 
1H), 7.63 (m, 1H), 7.55 (m, 2H), 7.50 (m, 2H), 7.40 (m, 4H), 4.34 (s, 2H), 4.07 (t, 2H), 
5 3.15 (t, 2H), 2.60 (s, 6H), 2.34 (m, 2H). 

Example 38 
l-[3-AminobenzisoxazoI-5'-yl]-3-tri 

Il,r]-biphen-4-y]]-4,5 ? 6,7-tetrahydropyrazoIo-[3,4-c]-a2epixi-8-one, trifluoroacetic 
10 acid salt. 



The title compound of Example 38 was prepared by the same methods described in 
Example 36. LRMS (ES + ): 575.4, (M+H) + . J H NMR (CD 3 OD): 5 7.97 (s, 1H), 7.71 (m, 
1H), 7.62 (m, 1H), 7.53-7.36 (m, 8H), 4.18 (s, 2H), 4.07 (t, 2H), 3.20 (m,lH), 3.15 (t, 2H), 
15 2.33 (t,2H), 1.14 (d, 6H). 

Example 39 
l-[3-Aminobenzisoxazol-5'-yI]-3-tri 
pyrro!idinyI)methyl-[l,l 'J-b^ 




20 



one, trifluoroacetic acid salt. 
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The title compound of Example 39 was prepared by the same methods described in 
Example 36. LRMS (ES + ): 603.4, (M+H) + . 'H NMR (CD 3 OD): 5 7.98 (d, 1H), 7.70 (m, 
2H), 7.58-7.37 (m, 8H), 4.58-4.30 (m, 3H), 4.08 (t, 2H), 3.60-3.35 (m, 1H), 3.15 (t, 2H), 
3.00-2.78 (m, 2H), 2.34 (m, 2H), 2.20-1 .79 (m, 2H). 

Example 40 

l-P-Aminobenzisoxazol-S'-ylJ-S-trifluoromethyl-T-IZ'-CS-CR^hydroxy-A^- 

pyrroIidinyl)methyI-3-fluoro-[l,rj-biphen-4-yl]-4,5,6,7-tetrahydro P yra2olo-[3,4-c]- 

azepin-8-one, trifluoroacetic acid salt. 
f 3 c 

-OH 




• N 
O II 



TFA 



" N 



Part A. AH4-Bromo-2-fluorophenyl)caprolactam 

4-Bromo-2-fluoroaniline (1 1.80 g, 62.1 mmol) and triethylamine (9.00 mL, 64.6 
mmol) were dissolved in 200 mL of methylene chloride. 6-Bromohexanoyl chloride (13.26 
g, 62. 1 mmol) was added dropwise via an addition funnel. The reaction mixture was 
stirred under N 2 for '/ 2 h after the addition was completed. It was diluted with methylene 
chloride and washed with water, IN aqueous HC1, IN aqueous NaOH, and brine. It was 
the dried over MgS0 4 and concentrated to a white solid (2 1 .75 g). 

A solution of the above solid in 200 mL of DMF was added dropwise at room 
temperature to a mixture of NaH (2.85 g of 60% dispersion, 71.3 mmol) in 100 mL of 
DMF. The reaction mixture was stirred at room temperature for 2 h under N 2 . It was then 
poured into 500 mL of water and extracted with EtOAc. The combined organic mixture 
was washed with brine, dried over MgS0 4 , and concentrated to orange oil. The title 
compound was then purified by chromatography on silica gel eluted with 10-50% EtOAc 
in hexane to give 16.27 g of orange oil (92%). LRMS (ES + ): 286.1, 288.1 (M+H) + . J H 
NMR (CDC1 3 ): 8 7.29 (m, 2H), 7.09 (t, 1H), 3.65 (t, 2H), 2.71 (t, 2H), 1.82 (m, 6H). 

Part B. AK4-Bromo-2-nuorophenyl)-3,3-dichIorocaprolactam 

^-[4-bromo-2-fluorophenyl]caprolactam (6.96 g, 24.33 mmol) and phosphorus 
pentachloride (15.20 g, 72.99 mmol) were added together with 200 mL of benzene and 
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refluxed under N 2 for 2 h. The reaction mixture was cooled and quenched with water and 
saturated aqueous NaHC0 3 . It was diluted with EtOAc and washed with water and brine. 
The organic mixture was then dried over MgS0 4 , concentrated, and chromatographed on 
silica gel eluted with 10% EtOAc in hexane to give 4.97 g of the desired product (58%). 
LRMS (ES + ): 355.9 (M+H) + . 'H NMR (CDC1 3 ): 5 7.32 (m, 2H), 7.10 (t, 1H), 3.84 (m, 
2H), 2.75 (t, 2H), 2.10 (m, 2H), 1.82 (m, 2H). 

Part C. l-[3-Cyano-4-fluorophenyl]-3-trifluoromethyl-7-[4-bromo-2-nuorophenyl]- 
4,5,6,7-tetrahydropyrazolo-l3,4-c]-azepin-8-one 

N-[4-bromo-2-fluorophenyl]-3,3-dichlorocaprolactam (0.49 g, 1.38 mmol) was 
refluxed with 10 mL of morpholine under N 2 for 1 h. The solvent was then removed in 
vacuo. Toluene was added and the solid was filtered off. The filtrate was concentrated and 
dried under vacuum to give l,5,6,7-tetrahydro-l-[4-bromo-2-fluorophenyl]-3-(morpholin- 
4-yl>2H-azepin-2-one as brown oil(0.55 g). LRMS (AP + ): 369.0, 371.0, (M+H) + . 

4-Dimethylaminopyridine (0.22 g, 1 .79 mmol) was dissolved in 5 mL of methylene 
chloride and cooled in an ice-bath. Trifluoroacetic anhydride (0.0.42 mL, 2.98 mmol) was 
added. The mixture was stirred at 0°C for 14 h, and a solution of l,5,6,7-tetrahydro-l-[4- 
bromo-2-fluorophenyl]-3-(morpholin-4-yl)-2H-azepin-2-one in 15 mL of methylene 
chloride was added. The ice-bath was removed, and the reaction mixture was stirred at 
room temperature under N 2 for 12 h. It was diluted with methylene chloride and washed 
with water and brine. After drying over MgS0 4 , it was concentrated to give 1 ,5,6,7- 

tetrahydro-l-[4-bromo-2-fluorophenyI]-3-(morpholin-4-yl)-4-trifluoroacetyl-2H-azepin-2- 
one as brown oil. LRMS (AP + ): 465.0.0, 467.0, (M+H) + . 

1 ,5,6,7-Tetrahydro- 1 -[4-bromo-2-fluorophenyl]-3-(morphoIin-4-yl)-4- 

trifluoroacetyl-2H-azepin-2-one formed above and 3-cyano-4-fluorophenylhydrazine 

hydrochloride (0.42 g, 2.24 mmol) were refluxed with 25 mL of acetic acid under N 2 for 

20 h. The solvent was removed, the residue was dissolved in EtOAc and washed with 

water,' saturated NaHC0 3 , and brine. It was dried over MgS0 4 , concentrated, and 

chromatographed on silica gel with 25% EtOAc in hexane to give 0.15 g of the desired 

product (19%). LRMS (AP + ): 51 1.0, 513.0, (M+H) + . 'H NMR (CDC1 3 ): 5 7.76 (m, 2H), 

7.36 (m, 2H), 7.28 (m, 1H), 7.17 (m, 1H), 3.85 (t, 2H), 3.12 (t, 2H), 2.26 (m, 2H). 
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Part D. l-[3-Cyano-4-fluorophenylJ-3-trinuoromethyl-7-f2'-formyl-3-fluoro-Il,l 'J- 
biphen-4-yljw|,5,6,7-tetrahydropyrazoIo-[3,4-cJ-a2epin-8-one 

l-(3-Cyano-4-nuoro)phenyl-3-trifluoromethyl-7-[4-bromo-2-fluorophenyl]-4 5 5,6,7- 
tetrahydro P yra2olcK[3,4-c]-aze P in-8-one (0. 1 5 g, 0.29 mmol), 2-formylphenylboronic acid 
(88.0 mg, 0.58 mmol), potassium phosphate (0.25 g, 1.16 mmol), 

tetrakis(triphenylphosphine)palladium (0) (34 mg) were refluxed with 20 mL of dioxane 
under N 2 for 12 h. It was filtered through Celite® and washed with EtOAc. The mixture 
was washed with water and brine, dried over MgS0 4 , concentrated, and chromatographed 
on silica gel with 25% EtOAc in hexane to give 93.0 mg of the desired product (60%). 
LRMS (AP*): 537.1, ( M+ H) + . «H NMR (CDCfe): 5 10.02 (s, 1H), 8.04 (d, 1H), 7.80 (m, 
2H), 7.68 (t, 1H), 7.54 (t, 1H), 7.40-7.20 (m, 6H), 3.97 (m, 2H), 3.15 (t, 2H), 2.33 (m, 2H). 

PartE. l-I3-AminobenzisoxazoI-5'-ylJ-3-trinuoromethyl-7-{2*-hydroxymethy!.3- 
fluoro-[l,l'J-biphen-4-yI]-4,5,6,7-tetraliydropyra 2 oIo-[3,4- c ]-azepu,-8-one 

l-(3-Cyano-4-fluoro) P henyl-3-trifluoromethyl-7-[2'-foimyl-3-fluoro-[l,r]-biphen- 
^yll-^S.ej-tetrahydropyrazolo-p^-cJ-azepin-S-one (93.0 mg, 0. 1 7 mmol) was dissolved 
in 1 0 mL of THF and cooled at 0°C. NaBHU (1 7 mg, 0.45 mmol) was added. After stirred 
for V2 h at 0°C, it was quenched with water and extracted with EtOAc. The combined 
organic solution was washed with brine, dried over MgS0 4 , concentrated. The alcohol 
formed such was used in the next step without further purification. 

Af-Acetylhydroxylamine (38 mg, 0.51 mmol) was dissolved in 2 mL of DMF. 
Potassium carbonate (94 mg, 0.68 mmol) was added, followed by 2 drops of water. After 
stirred for !4 h, a solution of the alcohol from above in 3 mL of DMF was added. The 
reaction mixture was stirred at room temperature under N 2 for 12 h. Water was added, the 
milky mixture was extracted with EtOAc. The combined organic solution was washed 
with brine, dried over MgS0 4 , concentrated and dried to give 89 mg of the desired product 
(95%). LRMS (AP + ): 552.2, (M + H) + . *H NMR (CDC1 3 ): 8 8.01 (s, 1H), 7.76 (d, 1H), 7.63 
(dd, Ik), 7.54 (dd, 1H), 7.47-7.20 (m, 6H), 4.55 (s, 2H), 4.47 (s, 2H), 3.83 (t, 2H), 3.13 (t 
2H), 2.30 (m, 2H), 1 .68 (bs, 1H). 

PartF.l-[3-AminobenzisoxazoI-5'-yl}-3-trinuoro m ethyI-7-[2'.^-py r rolidinyl m ethyl- 

3-fluoro-[l,r]-biphen-4-ylJ-4,5,6,7-tetrahydropyrazolo-[3,4-cJ-azepin-8-one, 
trifluoroacetic acid salt. 
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l-[3-Aminobenzisoxazol-5'-yl]^ 
[1,1 ']-biphen-4-yl]-4,5,6,7-tetrahydropyrazo]o[3,4-c]-azepin-8-one (89 mg, 0.16 mmol) 
was dissolved in 10 mL of dry methylene chloride. PBr 3 (0.021 mL, 0.22 mmol) was 
added and the mixture was stirred at room temperature under N 2 for 30 minute. The 
5 reaction mixture was quenched with water and extracted with methylene chloride. The 
methylene chloride extract was washed with brine, dried over MgS0 4> and concentrated to 
yellow foam. 

The foam was then dissolved in 10 mL of CH 3 CN, and (/?)-3-pyrrolidinol (0.050 
mL, 0.60 mmol) was added. The mixture was stirred at room temperature for 12 h. It was 

1 0 concentrated, and purified by prep HPLC (CI 8 reverse phase column, eluted with a 
H 2 0/CH 3 CN gradient with 0.05% TFA) and lyophilized to afford 49 mg of the title 
compound of Example 40 as a TFA salt (42%). LRMS (ES + ): 62 1 .3, (M+H) + . 'H NMR 
(CD3OD): 5 7.96 (d, 1H), 7.64 (m, 2H), 7.58-7.36 (m, 5H), 7.25 (m, 2H), 4.58-4.30 (m, 
3H), 4.02 (t, 2H), 3.60-3.35 (m, 1H), 3.15 (t, 2H), 3.00-2.78 (m, 2H), 2.34 (m, 2H), 2.20- 

15 1.79 (m,2H). 

Example 41 
l-[3-AminobenzisoxazoI-5>-yI]-3-trifluoro 

fluoro-[l,P]-biphen-4-ylJ-4,5,6,7-tetrahydropyrazoIo-[3,4-c]-azepin-8-one, 
20 trifluoroacetic acid salt. 

F 3 C 




The title compound of Example 41 was prepared by the same methods described in 
Example 40. LRMS (ES + ): 605.3, (M+H) + . ] H NMR (CD 3 OD): 5 7.97 (d, 1H), 7.67 (m, 
2H), 1.57 (m, 3H), 7.50 (d, 1H), 7.42 (m, 1H), 7.27 (dd, 2H), 4.41 (s, 2H), 4.03 (t, 2H), 
25 3.36 (m,lH), 3.15 (t, 2H), 2.82 (m, 2H), 2.33 (m, 2H), 1.90 (m, 4H). 
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Example 42 

lW3-Ami„obenzi S oxazol-5'-y|,-3- t rifluoromethyI-7-(2'-^-di m ethyIa m inomethyl-3- 

fluoro-[l,r]-biphen-4-y|J^,5,6,7- t etrahydropyra2olo-I3, 4 -cl-azepin-8-one, 

trifluoroacetic acid salt. 

F 3 C 




. TFA 



N 



20 



The title compound of Example 42 was prepared by the same methods described in 
Example 40. LRMS (ES+): 579.3, (M+H) + . ' H NMR (CD 3 OD): 5 7.97 (d, 1H), 7.68 (dd 
1H), 7.62 (m, 1H), 7.57 (m, 3H), 7.47 (t, 1H), 7.42 (m, 1H), 7.25 (dd, 2H), 4.34 (s, 2H) 
4.04 (t, 2H), 3. 1 5 (t, 2H), 2.62 (6, 6H), 2.32 (m, 2H). 

Example 43 
H3-A m inobenzi S oxazol-5>-yI]-3-trinuorome^ 
fluoro-[ U >J-bi P hen.4-yl H ^^^ 

trifluoroacetic acid salt. 

F 3 C 

F 




The title compound of Example 43 was prepared by the same methods described in 
Example 40. LRMS (ES+): 593.3, (M+H) + . '« NMR (CD 3 OD): 5 7.97 (d, 1H), 7.66 (dd 
1H), 7.59 (m, 1H), 7.53 (m, 3H), 7.47 (d, 1H), 7.40 (m, 1H), 7.28 (m, 2H), 4.18 (s 2H) 
4-02 (t, 2H), 3.24 (m,lH), 3.15 (t, 2H), 2.32 (m, 2H), 1.16 (d, 6H). 

Example 44 

IM4-Me,ho,y P he„ y ll-3.,rinuoro m eth y |.7H4K2K.i ra ethy.amino ra ^ ylimidazol . r . yl) . 

salt 
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MeO 



l-[4-MethoxyphenyI>3-trifluoromethyl-7-[2-fluoro-4-iodophenyl]-4,5,6,7- 
tetrahydropyrazolo-[3,4-c]-azepin-8-one (prepared by the procedures described in Example 
40) (0.22 g, 0.40 mmol), 2-(//,jV-dimethylaminomethyl)imidazole (61 rug, 0.48 mmol), 
potassium carbonate (61 mg, 0,44 mmol), Cul (12 mg), and 1,10-phenanthrolirie (1 1 mg) 
were heated with 8 mL of DMSO at 130°C under N 2 for 12 h. The reaction mixture was 
cooled and 14% aqueous NH 4 OH was added. It was extracted with EtOAc, washed with 
brine, dried over MgS0 4 , concentrated, and chromatographed on silica gel eluted with 5% 
MeOH in CH 2 C1 2 . Final purification by prep HPLC (CI 8 reverse phase column, eluted 
with a H 2 0/CH 3 CN gradient with 0.05% TFA) afforded 53.2 mg of the title compound of 
Example 44 as a TFA salt (20%). LRMS (ES + ): 543.3, (M+H) + . *H NMR (CD 3 OD): 5 
7.68 (t, 1H), 7.54-7.36 (m, 5H), 7.27 (d, 1H), 6.98 (d, 2H), 4.42 (s, 2H), 3.87 (t, 2H), 3.80 
(s, 3H), 3.08 (t, 2H), 2.83 (s, 6H), 2.25 (m, 2H). 

Example 45 

l-[4-Methoxyphenyl]-3-trifluorom 

tetrahydropyrazolo-[3,4-c]-azepin-8-one, trifluoroacetic acid salt. 

F 3 C 




MeO 



1 The title compound of Example 45 was prepared by the same methods described in 
Example 44. LRMS (ES + ): 485.4, (M+H) + . ! H NMR (CD 3 OD): 5 9.50(s, 1H), 8.12 (s, 
1H), 7.82-7.66 (m, 4H), 7.43 (d, 2H), 7.00 (d, 2H), 3.97 (t, 2H), 3.82 (s, 3H), 3.10 (t, 2H), 
2.28 (m, 2H). 
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Example 46 

l-I2-A m i„omethylphenylJ-3-trifluoromethyl-7-[2'- m ethylsulfonyI-Il,rj.bi P he„-4-ylJ- 
4,5,6,7-tetrahydropyra2oIo-[3,4-cJ-aze P in-8-one, trill uoroacettc acid salt. 



F 3 C 



TFA t^J 




Part A. 1 -I 2 -TrifluoroacetamidomethylphenylJ-3-trifluoromethyI-7. ( 4-bromophenyI)- 
4,5,6,7-tetrahydropyrazolo-[3,4-cJ-a2epin-8-one 

To a solution of 2Ktrifiuoroacetamidomethyl)aniline (0.64 g, 2.94 mmol) in 5 mL 
of acetic acid at 0°C was added 5 mL concentrated HC1, followed by sodium nitrite (220 
mg, 3.19 mmol) in 5 mL of H 2 G. After stirred at 0°C for 2 h, stannous chloride dihydrate 
(1-53 g, 6.73 mmol) in 3 mL of concentrated HC1 and 3 mL of H 2 0 was slowly added 
After stirring at 0°C for lh,asohition of l,5,6,7-tetrahydro-l-[4-b ro mo P hen y l]-3- 
(morpholin^ylM-trifluoroacetyl^H-azepin^-one (prepared in Part C of Example 33) 
(0.57 g, 1 . 1 8 mmol) in 20 mL of MeOH was added. The mixture was heated at 70°C for 3 
h. The solvent was removed. The residue was dissolved in EtOAc and washed with water 
saturated NaHC0 3 , and brine. It was dried over MgS0 4 , concentrated, and 
chromatographed on silica gel with 10-30% EtOAc in hexane to give 0. 13 g of the desired 
product (19%). LRMS (AP+): 575.1, (M+H) + . 

PartB. l-I2-Trinuoroac e tamidomethyIphenylJ-3-trifluoromethyl-7-[2Mhiomethyl- 
[1 ,1 ']- b iphen-4-yU-4,5,6,7-tetrahydropyrazolo-[3,4-cJ-azepin-8-one 

l-[2-Trifluoroacetamidomethylphenyl]>3-trinuoromethyl-7-[4-bromophenyl]- 
4,5,6,7-tetrahydropyra 2 olo-[3,4-c]-azepin-8-one (0.132 g, 0.23 mmol), 2- 
thiomethylphenylboronic acid (79 mg, 0.46 mmol), potassium phosphate (0. 19 g 0 92 
mmol), tetrakis(triphenylphosphine) P alladium (0) (1 3 mg) were refluxed with 20 mL of 
dmxane under N 2 for 12 h. It was filtered through Celite® and washed with EtOAc The 
nuxture was washed with water and brine, dried over MgS0 4 , concentrated, and 
chromatographed on silica gel with 25% EtOAc in hexane to give 80.0 mg of the desired 
product (56%). LRMS (AP + ): 619.1, (M+H) + . 
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Part C. l-[2-TrifluoroacetamidomethylphenylJ-3-trifluoromethyl^^ 
methyIsulfonyl-[l,r)-biphen^-y^^ 

To a solution of l-[2-trifluoroacetamidomethylphenyl]^-trifluorom 
thiomethyl-[ 1 , 1 'j-biphen^-ylJ^^^^-tetrahydropyrazolo-IS^-cl-azepin-S-one (80 mg, 
0.13 mmol) in 10 mL of CH 2 C1 2 was added MCPBA (111 mg, 0.33 mmol) at 0°C. The 
mixture was allowed to warm up to room temperature and stirred for 1 2 h. It was diluted 
with CH 2 C1 2 and washed with saturated aqueous NaHCOa and brine. It was dried over 
MgS0 4 , concentrated, chromatographed on silica gel eluted with 50% EtOAc in hexane to 
give 25 mg of white solid. LRMS (AP ): 649. 1 , (M-H)\ 

Part D. l-[2-AminomethylphenyI]-3-trifluoromethyl-7-[2'-methylsulfonyl-[l,l 'J- 
biphen^-ylJ^jS^^-tetrahydropyrazolo-IS^-cl-azepin-S-one, trifluoroacetic acid salt, 

l-[2-Trifluoroacetamidomethylphenyl]-3-trifluoromethyl-7-[2 , -methylsulfonyl- 
[l,r]-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one (25 mg, 0.039 mmol) 
and potassium carbonate (1 1 mg) were stirred with 6 mL of MeOH and a few drops of 
H 2 0 under N 2 for 12 h. It was concentrated and purified by prep HPLC (CI 8 reverse phase 
column, eluted with a H 2 0/CH 3 CN gradient with 0.05% TFA) afforded 5 mg of the title 
compound of Example 46 as a TFA salt. LRMS (ES+): 555.3, (M+H) + . 

Example 47 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2 , -A'-pyrrolidinyl methyI-[l,l']-biphen-4- 
yl]-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one trifluoroacetic acid salt. 




TFA 



Part A. l-[4-bromophenyl]-3-hydroxy-4-acetyl-5,6-dihydropyridin-2-one- 

Levulinic acid (10 g, 86.1 mmol) in CH 2 C1 2 (100 mL) was cooled to 0°C and 

oxalyl chloride (90.4 mmol, 1 1 .48 g) and a few drops of DMF were added. The reaction 

was allowed to warm to ambient temperature and stirred 1 8h. The reaction was evaporated 

and the residue dissolved in CH 2 C1 2 (50 mL) and added dropwise to a solution of 4- 
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bromoaniline(81.1 mmol, 13.95 g), Et 3 N (100 mmol, 10.12 g) and DMAP (81.1 mmol, 

9.9 g) in CH 2 C1 2 ( 1 00 mL) at 0°C. The reaction was allowed to warm to ambient 

temperature and stirred 1 8h. The reaction was filtered, washed with IN HC1 (3x) and IN 

NaOH (3x), dried (MgS0 4 ) and evaporated. There was obtained 9.4 g of N-[4- 

5 bromophenylJ-4-oxopentamide. Crystallization from EtOAc gave material with mp 
156.2°C. 

iV-[4-bromophenyl]-4-oxopentamide (18.5 mmol, 5 g) was added dropwise to a 
suspension of Li AIR, (74 mmol, 2.8 g) in THF (50 mL). When the addition was 
completed, the reaction mixture was heated at reflux for lh. The reaction was cooled to 
10 ambient temperature and water (2.8 mL), IN NaOH (2.8 mL) and water (8.4 mL) were 
carefully added sequentially to the reaction mixture. Low resolution mass spectroscopy 
(LRMS), showed only product, ^-[4-bromo P henyl]-4-hydroxypentylamine, (M+H) + : 
258.0/260.0 m/z. 

This solution was cooled to 0°C, then 4-methylmorpholine (37 mmol, 3.75 g) and 
15 ethyl oxalyl chloride (37 mmol, 5.1 g) were added. The reaction was allowed to warm to 
ambient temperature and stirred 3h. LRMS showed the major portion of the product 
mixture to be the mono-acylation product [M+H)+ : 358.0/360.0 m/z] and a small amount 
of the di-acylation product [M+H) + : 458.0/460.0 m/z]. The reaction mixture was 
evaporated, dissolved in EtOAc, and washed with IN HC1 (3x), IN NaOH (2x), dried 
20 (MgS0 4 ) and evaporated. There was obtained 4.34 g of material. 

The product mixture from above was dissolved in MeOH (100 mL), cooled to 0°C 
and a freshly prepared solution of NaOMe in MeOH (ca. 0.2 g of Na metal in 1 0 mL of 
MeOH) added. The reaction was stirred at 0°C for 2h whereupon all of the diacylation 
product was consumed and the ethyl ester in the monoacylation product was transesterified 
to the methyl ester. The reaction was evaporated, dissolved in CHC1 3 and washed with IN 
HC1, dried (MgS0 4 ) and evaporated to give 3.9 g of methyl Aq4-bromophenyl]-A/-(4- 
hydroxypentyl)oxalyl amide; LRMS (M+H) + : 344.0/346.0 m/z. 

' DMSO (74 mmol, 5.8 g) was added dropwise to a solution of oxalyl chloride (34 
mmol, 1 7 mL of a 2M solution in CH 2 C1 2 ) in CH 2 C1 2 (50 mL) at -63°C (dry ice/AcCN 
bath). The reaction was maintained at -63°C for 15 min then methyl N-[4-bromophenyl]- 
N-(4-hydroxypentyl)oxalyl amide (3.9 g, 1 1.3 mmol) in CH 2 C1 2 (50 mL) was added 
dropwise. After 3h at -63°C, Et 3 N (96.4 mmol, 9.75 g) was added and the cooling bath 
removed. After the reaction warmed to ambient temperature and stirred for 1 h, water was 
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added (150 mL), the layers were separated, washed with IN HC1 (2x) and brine, dried 

(MgS0 4 ) and evaporated. There was obtained 3.4 g (9.8 mmol) of methyl N-[4- 

bromophenyl]-A/-(4-oxopentyl)oxalyl amide; LRMS (M+H) + 342.0/344.0 m/z. 

Methyl W-[4-bromophenyl]-A/-(4-oxopentyI)oxalyl amide (9.8 mmol, 3.4 g) was 

added to a solution of NaOMe in MeOH (from 0.53 g of Na metal (23 mg atom) in 20 mL 

of MeOH). This mixture was stirred at ambient temperature for lh, then 10 mL of 3N HC1 

was added. This suspension was diluted fiirther by the addition of more water (100 mL) 

and the product collected by filtration and air-dried. There was obtained 1.72 g (5.6 mmol) 

of l-[4-bromophenyl]-3-hydroxy-4-acetyl-5,6-dihydropyridin-2-one; LRMS (M+H) + : 
310.2/312.2 m/z. 

Part B. l-[3-Cyano-4-fluorophenylJ-3-methyI-6-H-bromophenyll-l,4,5,6-tetrahydro- 
7H-pyrazolo-[3,4-c]-pyridin-7-one. 

3-Cyano-4-fluoroaniline (3.7 mmol, 0.5 g) in cone. HC1 (4 mL) was cooled to 0°C 
and NaN0 2 (4.4 mmol, 0.3 g) in water (3 mL). This was stirred at 0°C for 30 min, then 
acetic acid (1.3 mL) was added. SnCl 2 *(H 2 0) 2 (8.5 mmol, 1.9 g) in 1 :1 water : cone. HC1 
(3 mL) was added dropwise to the cold solution and stirred for an additional 30 min. To 
this mixture l-[4-bromophenyl]-3-hydroxy-4-acetyl-5,6-dihydropyridin-2-one (3.9 mmol, 
1.2 g) was slurried in MeOH (20 mL) and added with the aid of additional MeOH (6 mL). 
The suspension was heated at 50°C for 3h, then cooled at 10°C for 18 h. The product, l-[3- 

cyano-4-fluorophenyl]-3-methyl-6-[4-bromophenyl]-l,4,5,6-tetrahydro-7H-pyrazolo[3,4- 
c]pyridin-7-one, was isolated by filtration. There was obtained 1 .34 g (3.2 mmol) of 
product; mp 237.6 °C, LRMS (M+H) + : 425.2/427.1 m/z. 

Part C. l-I3-Aminobenzisoxazol-5'-yl]-3-methyI-6-I2'-formyl-[l,l 'J-biphen-4-yl)- 
l,4,5,6-tetrahydro-7H-pyrazolo-f3,4-c]-pyridin-7-one. 

1 -[3-Cyano-4-fluorophenyl]-3-methyl-6-[4-bromophenyl]- 1 ,4,5,6-tetrahydro-7H- 
pyrazolo-[3,4-c]-pyridin-7-one (1.34 g, 3.2 mmol), 2-formylphenylboronic acid (0.68 g, 
4.5 mmol) and ButNBr (0.06 g) in C 6 H 6 (50 mL) and 2N Na 2 C0 3 (10 mL) was purged 
with a stream of N 2 gas. Palladium tetrakis(triphenyl)phosphine (0.19 g, 5 mol%) was 
added and the mixture heated at reflux for 18 h. To the cooled reaction mixture, brine and 
EtOAc was added and the layers separated. The organic layer was dried (MgS0 4 ) and 
evaporated to give 1.58 g (3.2 mmol) of l-[3-cyano-4-fluorophenyl]-3-methyl-6-[2'- 
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formyl-[l , 1 'J-biphen-4-yl]- 1 ,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one; LRMS 
(M+Na)+ : 473.3 m/z. 

1 -f 3-Cyano-4-fluorophenyl]-3-methyl-6-[2 '-formyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6- 

tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one (3.4 g, 7.5 mmol) was cooled to 0°C in 

MeOH (75 mL) and NaBHi (0.43 g, 1 1.3 mmol) added. After 3 h, IN HC1 (50 mL) was 

added, the reaction was evaporated and EtOAc added. The organic layer was washed with 

IN HC1, dried (MgS0 4 ) and evaporated to give 2.48 g (5.5 mmol) of 1 -[3-cyano-4- 

fluorophenyl]-3-meftyl-6-[2'-hydroxym^^ 

pyrazoIo-[3,4-c]-pyridin-7-one. 

The product from above (2.48 g, 5.5 mmol), N-acetylhydroxyl amine (1.24 g, 16.4 

mmol) and K 2 C0 3 (4.54 g, 33 mmol) in DMF (75 mL) and water (7.5 mL) were stirred at 

ambient temperature for 18 h. The solvent was removed by distillation and the residue 

applied to a flash silica gel column (200 g) and eluted with a gradient of 2:1 to 1 :1 hexane 

: EtOAc. There was obtained 1.65 g of l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'- 

hydroxymethyHl,l')-biphenyl-4-ylH,4,5,6^ 
one; LRMS (M~) 464.0 m/z. 

1 -[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2 ' -hydroxymethyl-[ 1 , 1 ']-biphenyl-4- 
yl)-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one (0.1 g, 0.22 mmol) in acetone (5 
mL) and CH 2 C1 2 (20 mL) was stirred with activated MnOz (0.3 g, 3.3 mmol). After 3 h the 
suspension was filtered through a pad of Celite® and evaporated to give 0.09 g of l-[3- 

Aminobenzisoxazol-5'-yl]-3-memyl-6-[2'-formyl-[l,l']-biphen-4-yl]-l,4,5,6^ 
7H-pyrazolo-[3,4-c]-pyridin-7-one; LRMS (M+H) + : 464.2 m/z. 

Part D. l-[3-Aminobenzisoxazol-5'-yI]-3-methyl-6-[2 , -7V-pyrroUdinylmethyl-(l,l ']- 

biphen-4- y l)-l,4,5,6-tetrahydro-7H-pyrazolo-l3,4-c]-pyridin-7-onerrifluoroacetic 
acid salt. 

To 0.09 g of l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-formyl-[l,l ']-biphen- 
4-yl] , -l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one (0.22 mmol) in 1:1 CHC1 3 : 
THF (40 mL) was added pyrrolidine (0.064 g, 0.88 mmol), acetic acid (0.44 mmol) and 
sodium triacetoxyborohydride (0.094 g, 0.44 mmol). After 18 h at ambient temperature 
more CHC1 3 was added (100 mL) and the organics washed with water, dried (MgS0 4 ) and 
evaporated. The residue (0. 1 1 g) was purified by HPLC on a C 18 column by elution with a 
gradient of water (0.05% TFA, solvent A) and acetonitrile (0.05% TFA, solvent B). There 

158 



WO 00/39131 



PCT/US99/30316 



was obtained 0.066 g of l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-^-pyrrolidinyl 
methylM 1 , 1' ]-biphen-4-yl]- 1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one 
trifluoroacetic acid salt with a purity of >99%; mp 108.9 °C, HRMS (C 3 iH 31 02N6) + : 
519.2517 m/z. 

5 

Example 48 

l-[3-Aminobenzisoxazol-5 , -yl]-3-methyl-6-I2'-(3-(^-hydroxy-A^-pyrrolidinyl)methyl- 
[l,l'J-biphen-4-yll-l,4,5,6-tetrahydro-7H-pyrazoIo-(3,4-c]-pyridin-7-one 

trifluoroacetic acid salt. 




10 O-n 

This compound was prepared and purified by the same procedure outlined in 
Example 47, Part D from a mixture of l-[3-Aminobenzisoxazol-5'-yl]-3-methyI-6-[2'- 
formyl-[I,l ']-biphen-4-yl]-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one and 3- 
OS)-hydroxypyrrolidine. There was obtained 0.047 g of the title compound of Example 48 

15 with a purity >98%; mp 137.7 °C; HRMS (C 3I H3,N 6 0 3 ) + : 535.2452. 

Example 49 

l-^-AminobenzisoxazoI-S'-yll-S-methyl-e-^'-^-isopropylaminomethyl-ll,!'!- 
biphen-4-yll-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one trifluoroacetic 
20 acid salt. 




This compound was prepared and purified by the same procedure outlined in 

Example 47, Part D from a mixture of 1 -[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'- 
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formyI-[ 1 , l ']-biphen-4-yl]- 1 ,4,5,6-tetrahydro-7H-pyra2oIo-[3,4-c]-pyridin-7-one and 
.sopropyJamine. There was obtained 0.065 g of the title compound of Example 49 with a 
purity >95%; mp 71.5 °C; HRMS (C 30 H 31 N 6 O 2 r : 507.2501. 



10 



15 



20 



Example 50 

"-P-Aminobenzisoxazol-S*^^ 

biphen^-ylJ-l^e-tetrahydro-TH-pyrazoIo-^ci-pyridin^-onetrin 

acid salt 



N — 




TFA 



This compound was prepared and purified by the same procedure outlined in 
Example 47, Part D from a mixture of l-P-Aminobenzisoxazol-S'-ylj-S-methyl-o-P'- 

fo ™yHU']-biph CT ^ 

THF solut,on of dimethylamine. There was obtained 0.040 g of the title compound of 
Example 50 with a purity >95%; mp 51.6 °C; HRMS (C 29 H 29 N 6 0 2 ) + : 493.2355. 

Example 51 
l-[3-Ami„obenzisoxazol-5'-yI]-3-methy^ 

l,4,5,6-tetrahydro-7H- P yrazolo-C3,4-c]- P yridin.7-o„ e trifluoroacetic acid salt. 

SO z CH 3 



TFA 




Part A. J-I^Aminobenzisoxazol-S'-ylJ-S-methyW-IZ'-thiomethyMUn-biphen^-ylJ. 
l,4,5,6-tetrahydro-7H-pyrazoIo-[3 > 4-c)-pyridin-7-one. 

1 -[3-Cyano-4-fluorophenyl]-3-methyl-6-[4-bromophenyl]- 1 ,4,5,6-tetrahydro-7H- 
pyra Z olo-[3,4-c]-pyridin.7-one (Example 47, Part B; 0.23 g, 0.54 mmol), 2- 
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thiomethylphenylboronic acid (0.13 g, 0.76 mmol) and Bu»NBr (0.01 1 g) in C 6 H 6 (20 mL) 

and 2N Na 2 C0 3 (4 mL) was purged with a stream of N 2 gas. Palladium 

tetrakis(triphenyI)phosphine (0.032 g, 0.028 mmol) was added and the mixture heated at 

reflux for 1 8 h. To the cooled reaction mixture, brine and EtOAc was added and the layers 

separated. The organic layer was dried (MgS0 4 ) and evaporated then the residue was 

purified by silica gel chromatography (100 g of SiQz, eluted with 1:1 hexane : EtOAc) to 

give 0.17 g (3.2 mmol) of l-[3-cyano-4-fluorophenyl]-3-methyl-6-[2'-thiomethyl>[l,r]- 

biphen-4-yl]-l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; LRMS (M+H) + : 469.0 
m/z. 

The product from above (0.17 g, 0.36 mmol), W-acetyihydroxylamine (0.08 g, 1.09 
mmol) and K 2 C0 3 (0.30 g, 2.2 mmol) in DMF (5 mL) and water (0.5 mL) were stirred at 
ambient temperature for 18 h. The reaction was diluted with EtOAc and washed with 
water (5x), dried (MgS0 4 ) and evaporated. The residue was applied to a flash silica gel 
column (50 g) and eluted with 1 : 1 hexane : EtOAc. There was obtained 0.09 g of l-[3- 

Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2 '-thiomethyl)-[ 1 , l']-biphen-4-yl]-l ,4,5,6- 
tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one. 

A mixture of l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-thiomethyl-[l,l ']- 
biphen-4-yl]-l,4,5,6-tetrahydro-7H-pyra2olo-[3,4-c]-pyridin-7-one (0.09 g, 0.19 mmol) 
and m-chloroperbenzoic acid (0.10 g, 0.56 mmol) in CH 2 C1 2 were stirred for 18 h. 
Saturated NaHC03 was added and the layers separated. The basic layer was extracted into 
CH 2 C1 2 , then the organic layers were combined, dried (MgSO,) and evaporated. The 
residue was purified by HPLC on a C J8 column by elution with a gradient of water (0.05% 
TFA, solvent A) and acetonitrile (0,05% TFA, solvent B). There was obtained 0.036 g of 
1 -[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-methylsulfonyl)-[l ,1 ']-biphen-4-yl]- 
l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one trifluoroacetic acid salt with a purity 
of >96%; mp 274.5 °C, HRMS (C 27 H 24 04N 5 S) + : 514.1527 m/z. 

' Example 52 

l-I3-AminobenzisoxazoI-5'-ylJ-3-methyl-6-[2'-methylsuIfonyl-3-nuoro-[l,l'|-biphen- 
4-yl]-l,4,5,6-tetrahydro-7H-pyrazoIo-[3,4-cJ-pyridin-7-one trifluoroacetic acid salt. 
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TFA 



The title compound was prepared by the same methods disclosed for Example 5 1 
After HPLC purification there was obtained 0.24 g of l-[3-Aminobenzisoxazol-5'-yl]-3- 
m ethyl-6-r2>-methy,su^^ 

[3,4-c]-pyndm-7-one trifluoroacetic acid salt with a purity of >96%; mp 250.3 °C CHN 
for C 27H22 N 5 0 4 FS . % C 2 F 3 0 2 H: Calcd. %C: 58.98, %H: 4.00, o/ oN: 12.50, Found % C - 
59.02, o/oH: 4.17, o/ oN: ,2.56; HRMS (C 27 H 23 0 4 N 5 SF) + : 532.1471 m/z. 

Examples 53 and 54 

1-12-Aminomethylp^^ 
^Phen^yIJ-,,4^^^^ trifluoroacetic acid salt 

(Example 53) and cyclized byproduct (Example 54). 

F 3C, F F 3 C 



S0 2 CH 3 



TFA . H 2 N 




SOjCHa 




1 5 one 



Part A. 1 ' 5 ' 6 " Trih y dr o-l-f4-bromo-2-fluorophenylJ-3-(morphoIin-4-yl)-pyridin-2- 

OIH>. 



20 



25 



To DMSO (16.6 mL) in CH 2 C1 2 (200mL) at -60°C was added dropwise 
trifluoroacetic anhydride (29.9 mL, 0.2 1 mol). This mixture was stirred 15 min then ,-[4- 
bromo-^fluorophenylJO-hydroxypipendM-one (21 g, 0.073 mol, prepared following the 
procedures in Marinelli et. al. Tetragon 1996, 1, 176) in CH 2 C1 2 (,00 mL) was added 
dropwise. After 2h tnethylamine (6 1 .2 mL, 0.44 mol) was slowly added. The reaction was 
stirred 1 .5h then poured into IN HC1 and the CH 2 C1 2 layer was separated and 
concentrated. The residue was taken up in EtOAc and washed with water, saturated ao 
NaHC0 3 and brine, dried (Na 2 S0 4 ) and concentrated. The dione was placed in a Dean- 
Stark apparatus in benzene (200 mL) with morphohne (, 3 mL) andp-toluenesulfonic acid 
(50 mg) and heated to reflux 18h. The reaction was concentrated and purification by 
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chromatography on silica with (2:1) hexanes/EtOAc as eluent afforded 17.2 g(66%) of a 
pale yellow foam. 'H NMR (CDC1 3 ): 5 7.41-7.12 (m, 3H), 5.68 (t, j=4.7, 1H), 3.83 (4H, 
j=4.4Hz, 4H), 3.71 (t, j=6.6Hz, 2H), 2.93 (tj=4.8Hz, 4H), 2.55 (dd, j=4.8, 6.6Hz, 2H). 

5 Part B. l-[2-Trifluoroacetamidomethylphenyll-3-trifluoromethyl-6-[4-bromo-2- 
fluorophenyl]-l,4,5,6-tetrahydropyrazolo-[3,4-cl-pyridin-7-one. 

To DMAP(0.5 g, 4.1 mmol) in CH 2 C1 2 (25mL) at 0°C was added TFAA (0.58 mL, 
4.1 rnmol). After 30 minutes l,5,6-trihydro-l-[4-bromophenyl]-3-[morpholin-4-yl]- 
pyridin-2-one (1 .2 g, 3.3 mmol) in CH 2 C1 2 (20 mL) was added. The reaction was stirred 

1 0 24h at rt. The solvent was removed and purification by chromatography on silica with 

(2: 1) hexanes/EtOAc as eluent afforded 0.79 g (52%) of a yellow solid. LRMS (ES-): 449- 
450.9 (M-H)\ The compound was heated to reflux for 3h in THF (45 mL) containing 20% 
HC1 (15 mL). The reaction was cooled and extracted with diethyl ether, washed 
successively with NaHC0 3> brine and dried (Na 2 S0 4 ). The trione intermediate was 

1 5 obtained as a green-yellow foam (0.64 g, 90%). LRMS (ES+): 783-785 (2M+Na). To this 
product (0.62 g, 1.6 mmol) was added 2-hydrazino benzyltrifluoroacetamide hydrochloride 
(L0 g, 3.7 mmol) and acetic acid (20 mL) and the mixture was heated to reflux 24h. The 
acetic acid was removed and the residue dissolved in EtOAc, washed successively with 
NaHC0 3 , brine and dried (Na 2 S0 4 ). Purification by chromatography on silica with (4:1) 

20 hexanes/EtOAc as eluent afforded 0.3 g (32%) of the title compound. LRMS (ES-): 577- 
579.1 (M-H)\ 

PartC. l-I2-Aminomethylphenyl]-3-trifluoromethyl-6-[2 , -methylsulfonyl-3-fluoro- 
[l,l']-biphen-4-ylJ-l,4,5,6-tetrahydropyrazolo-[3,4-cJ-pyridin-7-one trifluoroacetic 
25 acid salt 

l-[2-Trifluoroacetamidomethylphenyl]-3-trifluoromethyl-7-[4-bromophenyl]- 
l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.3 g, 0.052 mmol) was coupled with 2- 
thiomethylphenyl boronic acid (0.1 13 g, 0.06 mmol) via standard Suzuki coupling 
procedures with Pd°. Purification by chromatography on silica with (2:1) hexanes/EtOAc 
30 as eluent afforded 0.35 g of the desired thiomethyl intermediate. The thiomethyl 
intermediate was dissolved in CH 2 C1 2> cooled to 0°C and oxidized with m- 
chloroperbenzoic acid (0.39 g, 1 .3 mmol). After stirring for 2.5h the reaction mixture was 
washed successively with sat'd sodium bisulfate, brine and dried (MgS0 4 ). Purification by 
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chromatography on silica with (1 :1) hexanes/EtOAc as eluent afforded 0.2 g of a foam 
LRMS (ES-): 653. 1 (M-H)\ The trifluoroacetamide group was removed by heating to 
reflux the previous compound in a mixture of MeOH (10 mL), water (3 mL), and K 2 C0 3 
(0. 1 7 g, 1 .2 mmol) for 3h. The reaction was cooled, acidified with TFA, concentrated and 
punfied via HPLC (CIS reverse phase column, e.ution with a H 2 0/CH 3 CN gradient with 
0.5o/o TFA) to afford two products. First the desired ortho-benzyl amine (Example 53) 
0.064 mg (32% from sulfone) was recovered: Mass Spec m/z (ESI) (M+H) + 559. 1 ; HRMS 
(M + H) + for C 2? H 23 F 4 N 4 03 Sl : 599.1427; »H NMR (DMSO) 5 8.23 (s, 2H), 8 12 (dd j=l 1 
7.7Hz, 1H) 7.82 (dt, j=1.5, 7.3H Z , ,H), 7.74 (dt j=1.5, 7.7Hz, 1H), 7.67 (m, 2H), 7.55 (m' 
2H), 7.53 (d, j=8Hz, 1H), 7.42 (m, 2H), 7.32 dd, j-1.8, 8Hz, 1H), 4.18 (t, j=6.6Hz 2H) ' 
3-88 (q, j=5.8Hz, 2H), 3.23 (t, j=6.2Hz, 2H), 2.91 (s, 3H). A second byproduct the cyclic 
lactam (Example 54), 25 mg (12% from sulfone), was recovered: HRMS (M+H) + for 
C 27 H 23 F 4 N 4 0 3 S,: 599.1429; »H NMR (DMSO) 5 8.21 (dd, j=l.l, 7.7Hz, 1H), 7 86 (d 
J=8Hz, ,H), 7.65 (m, 2H), 7.56 (m, 2H), 7.45 (dt, j=l.l, 7.3Hz, 1H), 7.36 (m, 2H), 7.l' 6 
(dd, j=2.2, 12.5Hz, 1H), 7.06 (dd, j=1.5, 8.4Hz, 1H), 6.81 (t, j=8.7Hz, 1H), 4.25 (d 
J-5.9HZ, 2H), 3.59 (t, j=6.2Hz, 2H), 3.30 (m, 2H), 2.74 (s+m, 4H). 

Example 55 
l-P-AnrinomethylphenylJ-S-trifluorom^ 
biphe„^y,,- M , 5 ,6-tet^^ 

salt. 

F 3 C v /-^ F 



S0 2 NH 2 




TFA . H 2 N 



. The product from Example 53, Part B (0.33 g, 0.057 mmol) was coupled with 2- 
(*"-butylaminosulfonyl)phenyl boronic acid (0.22 g, 0.08 mmol) via the Suzuki 
procedure. Purification by chromatography on silica with (2:1) hexanes/EtOAc as eluent 
afforded 0.23 g (56%) of a pale yellow solid. LRMS (ES-): 710.2 (M-HV. The protecting 
groups were removed sequentially by, first, stirring the previous compound in a mixture of 
MeOH (30 mL), water (10 mL), and K 2 C0 3 (0.086 g, 0.6 mmol) for 1 8h. The reaction was 
acidified with TFA and heated to reflux for 1 Omin. The reaction was concentrated and 
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purified by HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN gradient with 
0.5% TFA) and freeze-dried to afford 92 mg (44%) of the title compound of Example 55. 
HRMS (M+H) + for C26H22F4N5O3S,: 560.1377. *H NMR (DMSO-d6) 5 8.21 (2H, s), 8.04 
(dd, j=2.2, 5.1Hz, 1H), 7.67 (m, 4H), 7.55 (m, 2H), 7.49 (t, j=8.1Hz, 1H), 7.39 (s, 2H), 
5 7.35 (m, 2H), 7.28 (dd, j=1.8, 8Hz, 1H), 4.16 (t, j=6.3Hz, 2H), 3.89 (q, j=5.9Hz, 2H), 3.23 
(t, j=6.2Hz, 2H). Analysis calc'd for C26H22F4N5O3S, (TFA)(H 2 0)2: C: 47.39; H:3.69; 
N:9.87; found C:47.35; H:3.22; N:9.55. 



Example 56 

1 0 1 -[2-Aminomethy lphenyll-3-trifluoromethyl-6-(2 '-methylsulfonyI-( 1 ,1 ]-biphen-4-yl]- 
l,4,5,6-tetrahydropyrazolo-[3,4-cl-pyridin-7-one trifluoroacetic acid salt. 



TFA . H 2 N 




The title compound of Example 56 was prepared in a similar fashion to that 
described for example 53. LRMS (ES+): 541.3 (M+H) + . 'H NMR (DMSO-d6): 8.18 (bm, 
1 5 2H), 8.09 (dd, 2H), 7.78-7.64 (cp, 6H), 7. 54 (m, 2H), 7.38 (m, 2H), 4.22 (t, 2H), 3.86 (m, 
2H), 3.35 (bm, 1H), 3.20 (t, 2H), 2.83 (s, 3H). 



Example 57 

l-I2-Aminomethylphenyl}-3-trinuoromethyl-6-I2'-^,/V-dimethylaminomethyl-3- 
fluoro-Il,l']-biphen-4-yII-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one 

trifluoroacetic acid salt. 




Part A. l-I2-Trifluoroacetamidomethylphenyl|-3-trifluoromethyl-6-l2 , -formyl-3- 
fluoro-[l,l')-biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one 
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The product from Example 53, Part B above (0.8 g, 1 .4 mmol) was coupled with 2- 
formylphenylboronic acid (0.31 1 g, 2.1 mmol) via standard Suzuki methodology. 
Purification by chromatography on silica with (2:1) hexanes/EtOAc as eluent afforded 0.5 
g (59%) of the aldehyde intermediate. LRMS (ES-): 603.2 (M-H)\ 

Part B. l-[2-AimnomethyIphenyl]-3-trifluoromethyl^ 
^^^"omethyW-fluoro-!!,!'^ 
pyridm-7-one trifluoroacetic acid salt. 

The aldehyde from part A (0.16 g, 0.26 mmol) was hydrogenated at 40 psi in EtOH 
with 5% Pd/C (35mg) and excess dimethylamine hydrochloride (50mg) for 6h The 
incomplete reaction was filtered through Celite®, concentrated and purification by 
chromatography on silica with 1 0%MeOH/ CH 2 C1 2 as eluent afforded 77 mg (32%) of the 
tnfluoroacetamide. The protecting group was removed in a mixture of MeOH (15mL) 
water (8mL), and K 2 CG 3 (34 mg, 0.2 mmol) for 1 8h. The reaction was acidified with TFA 
concentrated, combined with another 60 mg of additional crude product and purified via ' 
HPLC (CIS reverse phase column, elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) 
to afford 94 mg (67%) of the title compound of Example 57. HRMS (M+H) + for 
C3 4 H 29 F 3 N 2 0 538.2234; ' H NMR (DMSO-d6) 5 8.26 (s, 2H), 7.73 (m, 1H), 7.67 (m 2H) 
7.58 (m, 5H), 7.41 (dd, j=,.9, 1 1.4Hz, 1H), 7.36 (m, ,H), 7.26 (dd, j=1.4, 8Hz, 1H), 4.31 ' 
(d, j^Hz, 2H), 4.1 7 (t, j=6.2Hz, 2H), 3.88 (q, j=5.5Hz, 2H), 3.24 (t, j=6.6Hz, 2H), 2.58 
(s, 3H), 2.56 (s, 3H). 



Example 58 

H2-A™nomethyI P henyl]-3-trifluoromett 
pyrrolidi„y, )nM; thyl-3-fluo^ 

pyridin-7-one trifluoroacetic acid salt. 



OH 



TFA . H 2 N 
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The aldehyde from Example 57, Part A (0.225 g, 0.37 mmol) was reductively 
aminated, with (5)-3-pyrrolidinol (100 mg, 1.1 mmol) and then deprotected with 
K 2 C0 3 /MeOH/water, as in Example 57. Purification by HPLC (CI 8 reverse phase column, 
elution with a H 2 0/CH 3 CN gradient with 0.5% TFA) and freeze-drying afforded 80 mg 
5 (27%) of the title compound of Example 58 as a white solid: HRMS (M+H) + for 

C 3l H3oF4N 5 0 2 : 580.2313; 'H NMR (DMSO-d6) 5 8.27 (m, 2H), 7.78 (m, 1H), 7.67 (m, 
2H), 7.55 (m, 5H), 7.40 (dd, j=1.8, 1 1.4Hz, 1H), 7.33 (m, 1H), 7.27 (dd, j=1.4, 8Hz, 1H), 
4.46 (m, 3H), 4.16 (t, j=5.5Hz, 2H), 3.87 (q, j=5.5Hz, 2H), 3.50 m, 1H), 3.24 (t, j=6.6Hz, 
2H), 3.10-2.51 (m, 3H), 2.10-1.60 (m, 3H). Analysis calc'd for C 3l H 3 oF4N 5 0 2 
10 (TFA) 2 (H 2 0) l5 ; C: 50.37; H: 4.1 1; N: 8.39; found C: 50.05; H: 3.78; N:8.01. 



Example 59 

l-I3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyI-6-[2 , -dimethylaniinomethyl-3- 

fluoro-(l,l'J-biphen-4-ylJ-l,4,5,6-tetrahydropyrazolo-[3,4-cl-pyridin-7-one 
1 5 trifluoroacetic acid salt. 



25 




Part A. l-f3-Cyano-4-fluorophenyl]-3-trifluoromethyI-6-[4-bromo-2-fluorophenylI- 
l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one. 

The trione intermediate from Example 53, Part B (4.1 g, 1 1 mmol) was condensed 
20 with 3-cyano-4-fluorophenyl hydrazine (4.5 g, 1 3 mmol) in refluxing AcOH (60 mL) for 
1 8h. The reaction was cooled, concentrated and the residue taken up in EtOAc. The 
organic layer was washed successively with NaHCOj, brine and dried (Na 2 S0 4 ). 
Purification by chromatography on silica with (4:1) hexanes/EtOAc as eluent afforded 
3.68 g (67%) of the title compound as a foam. LRMS (ES-): 497-499 (M-HV. 



Part B. l-I3-Cyano-4-fluorophenyl]-3-trifluoromethyl-6-|2'-formyl-3-fluoro-[l,l ']- 
biphen-4-ylJ-l,4,5,6-tetrahydropyrazoIo-[3,4-c]-pyridin-7-one 

l-[3-Cyano-4-fluorophenyl]-3-trifluoromethyl-6-[4-bromo-2-fluorophenyl]- 
l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one (3.6 g, 7 mmol) was coupled with 2- 
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formyl phenyl boronicacid (1.6 g, 10.9 mmol) via Suzuki methodology. Purification by 
chromatography on silica with (2:1) hexanes/EtOAc as eluent afforded 2.7 g (71.4%) of 
the title compound as a yellow foam. LRMS (ES-): 520.9 (M-H)'; 635 (M-H+TFA). 

Part C. H3-A«mnobenzisoxazol-5>-ylJ-3^ 
fluoro-fU'J-biphen^-ylH,^^^ 

To the aldehyde from Part B (3.68 g, 7.1 mmol) in MeOH (25mL) at 0°C was 
added NaBH, (0.31 g, 8 mmol) and the reaction was stirred 20 min. The MeOH was 
removed and the crude alcohol dissolved in CH 2 C1 2 , washed with water, brine and dried 
(MgS0 4 ). To Macetylhydroxylamine (1.6 g, 21 mmol) in DMF (15 mL) and water (1 mL) 
was added K 2 C0 3 (3.9 g, 28 mmol). After 30 mm. the above alcohol in DMF (15mL) was 
added and the reaction was stirred 6h. Water (75mL) was added and the precipitated 
product filtered off, dried in vacuo and used in the next step. LRMS (ES-): 536. 1 (M-H)7 

Part D. l-p-AmtaobenzisoxazoI-S'-v^^ 
3 - fl »"MU>biphen^y^^ 
trifluoroacetic acid salt. 

To a suspension of the alcohol from Part C (2.99g, 5.6mmol) in CH 2 C1 2 (lOOmL) 
was added PBr 3 (0.74mL, 7.8mmol). After 30 min. the reaction was quenched with ice 
water. The aqueous layer was extracted with CH 2 C1 2 , washed with brine and dried 
(Na 2 S0 4 ) to afford 3.6 g. The crude bromide was used in the next step. To a portion of this 
intermediate bromide (0.5 g, 0.8 mmol) in CH 3 CN (15mL) was added excess 4 0 o/ 0 aqueous 
dimethylamine (1 mL , 9 mmol). After 24h the reaction was concentrated and purification 
by HPLC (CIS reverse phase column, elution with a H 2 0/CH 3 CN gradient with 0.5% 
TFA) and freeze-drying afforded 257 mg (45%) of the title compound of Example 59 as a 
wh.te solid: HRMS (M+H) + for C 29 H 25 F 4 N 6 0 2 : 565.1967; «H NMR (DMSO-d6) 8 9 50 
(m, 2H), 8.1 1 (d, j=2.2Hz, 1H), 7.79 (dd, j=2.2, 8.8Hz, 1H), 7.72 (m, 1H), 7.59 (m 4H) . 
7.41 (m, 2H), 7.26 (dd, j=,.4, 8Hz, 1H), 4.32 (d, j=5.,Hz, 2H), 4.17 (t, j=6.2Hz, 2H), 3 23 
(t, j=6.6Hz, 2H), 2.58 (s, 3H), 2.57 (s, 3H). 
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Example 60 

l-|3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyI-6-[2'-(3-(^)-hydroxy-A r - 
pyrroIidinyl)methyl-3-nuoro-[l,l')-biphen-4-ylJ-l,4,5,6-tctrahydropyrazolo-[3,4-c]- 

pyridin-7-one trifluoroacetic acid salt. 




To the intermediate bromide from Example 59, Part D (0.5 g, 0.8 mmol) in CH 3 CN 
(15mL) was added (/?)-3-pyrrolidinol (0.22 g, 2.5 mmol). After 24h the reaction was 
concentrated and purification by HPLC (CI 8 reverse phase column, elution with a 
H 2 0/CH 3 CN gradient with 0.5% TFA) and freeze-drying afforded 283 mg (47%) of the 
title compound of Example 60 as a white solid: HRMS (M+H) + for C 3 iH27F4N 6 0 3 : 
607.2075; ! H NMR (DMSO-d6) 5 8.1 1 (d, j=1.8Hz, 1H), 7.79 (dd, j=2.2, 8.8Hz, 2H), 7.60 
(m, 4H), 7.40 (m, 2H), 7.27 (dd, j=1.4, 8Hz, 1H), 4.48 (d, j=5.5Hz, 1H), 4.38 (m, 1H), 
4.31 (m, 1H), 4.15 (t, j=6.2Hz, 2H), 3.40 (m, 2H), 3.22 (t, j=6.3Hz, 2H), 3.15-2.70 (m, 
4H), 2.20-1.70 (m, 3H). 

Example 61 

l-[3-Aminobenzisoxazol-5'-yll-3-trifluoromethyl-6-[2'-(3-(/?)-hydroxy-A'- 

pyrrolidinyl)methyl-[l,l']-biphen-4-yIJ-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7- 

one trifluoroacetic acid salt. 




The title compound of Example 61 was prepared in a similar fashion to that 
described above. HRMS (M+H)+ for C 3I H 28 F30 3 N 6 589.216 f H NMR (DMSO-d6): 8.1 1 
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(d, j-1.8Hz, 1H), 8.81-7.65 (m, 2H), 7.58-7.45 (m, 5H), 7.40-7.31 (m, 3H), 6.60 (b, 1H), 
4.48 (d, j=5.5Hz, 1H), 4.38 (m, 1H), 4.31 (m, 1H), 4. 1 5 (t, j=6.2Hz, 2H), 3.40 (m, 2H), 
3.22 (t, j=6.3Hz, 2H), 3.15-2.70 (m, 4H), 2.20-1.70 (m, 3H). 



Example 62 

lH3-Ammobenzisoxazol-5'-ylJ-3-trinuoromethyl-6-[2Msopropylaminon,ethyl-3. 

nuoro-[l,rj-biphen-4-yl]-l,4,5,6-tetrahydropyrazoIo-[3,4-cJ.pyridin-7-oiie 
trifluoroacetic acid salt. 

fF 




O— N 



To the intermediate bromide from Example 59, Part D (0.62 g, 1.3 mmol) in 
CH 3 CN (25mL) was added isopropylamine (0.52 mL, 6.2 mmol). After 24h the reaction 
was concentrated and purification by HPLC (CIS reverse phase column, elution with a 
H 2 0/CH 3 CN gradient with 0.5% TFA) and freeze-drying afforded 308 mg (43%) of the 
title compound of Example 62 as a white solid: HRMS (M+H) + for C 3 oH 27 F 4 N 6 0 2 : 
579.2158; »H NMR (DMSO-d6) 5 8.73 (m, 2H), 8.12 (d, j=1.8Hz, 1H), 7.79 (dd, j=2.2, 
8.8Hz, 1H), 7.72 (dd, j=1.8, 7.3Hz, 1H), 7.63-7.49 (m, 4H), 7.43 (m+s, 2H), 7.31 (dd, ' 
j=1.4,8Hz, lH),6.60(m, 1H), 4.16 (t,j=6.2Hz, 2H), 4.1 1 ( m , 2H), 3.26 (m, lH),3.20(t, 
j=6.2Hz, 2H), 1.14 (d, j=6.6Hz, 6H). 



Example 63 
l-[3-AimnobenzisoxazoI-5'-yl]-3-trifluo 
yl)methyl-3-fluorcH[l,l M-biph^^ 

' one trifluoroacetic acid salt. 
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To the intermediate bromide from Example 59, Part D (0.2 g, 0.3 mmol) in CH 3 CN 
(15 mL) was added 2-methylimidazole (0. 1 1 mL, 1 .3 mmol). After 24h the reaction was 
concentrated and purification by HPLC (CI 8 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 80 mg (34%) of the 
5 title compound of Example 63 as a white solid: HRMS (M+H) + for C 3 |H24F4N 7 0 2 : 

602.1908; 'HNMR (DMSO-d6) 5 8.12 d, j=1.8Hz, 1H), 7.79 dd,j=2.1, 9.1Hz, 1H), 7.60 
(m, 2H), 7.48 (dt, j=2.2, 4.7Hz, 1H), 7.43-7.33 (m, 4H), 7.31 (d, j=1.8Hz, 1H), 7.28 (dd, j= 
. 1.8, 8.1Hz, 1H), 7.12 (dd, j=8.2Hz, 1H), 6.58 (m, 2H), 5.35 (s, 2H), 4.15 (t, j=6.6Hz, 2H), 
3.22 (t, j=6.3Hz, 2H), 2.31 (s, 3H). HRMS (M+H) + for C31H24F4N7O2: 602.1908. 



Example 64 

l-^-Aminobenzisoxazol-S'-ylj-S-trifluoromethyl^-IZ'-iV-pyrrolidinomethyl-S-fluoro- 
[l,l'J-biphen-4-yI]-l,4,5,6-tetrahydropyrazolo-{3,4-c]-pyridiii-7-one trifluoroacetic 

acid salt. 



To the intermediate bromide from Example 59, Part D (0.27 g, 0.45 mmol) in 
CH 3 CN (20 mL) was added pyrrolidine (0.17 g, 2.7 mmol). After 18h the reaction was 
concentrated and purification by HPLC (CI 8 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 1 13 mg (36%) of the 
20 title compound of Example 64 as a white solid. HRMS (M+H) + for C 3 1 H27F4N6O2: 

591.2141; 'HNMR (DMSO-d6) 5 8.1 1 (d,j=2.2Hz, 1H), 7.79 (dd,j=2.1, 9.1Hz, 1H), 7.74 
m, 1H), 7.58 (m, 4H), 7.42 (m, 2H), 7.28 (dd, j=1.5, 8.1Hz, 1H), 6.58 (m, 2H), 4.39 (d, 
j=5.5Hz, 2H), 4.16 (t, j=6.6Hz, 2H), 3.35 m, 2H), 3.22 (t, j=6.2Hz, 2H), 2.82 (m, 2H), 1 .81 
(m, 4H). 
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Example 65 

1 -P-Aminobenzisox^ 
Wph«^yl]-1.4,5 f 6.tetrahydropyra2oI^ acid 

salt. 




OH 



-NH 2 . TFA 

W3-Cyano-4-fluorophenyI]-3-trifluorome^^ 
4-yl]-l,4,5,6-tetrahydropyra 2 olo-[3 ) 4-c]-pyridin-7-one from Example 59, Part B (2 g, 3.8 
mmol) was reacted with A'-acetylhydroxylamine (0.57 g, 7.6 mmol) and J&Xh (1 .6 g,l 1.5 
mmol) in DMF (15 mL). The reaction was stirred 18h, then extracted with EtOAc 
washed with water, brine and dried(MgS0 4 ). Purification through silica using (2:1) 
hexanes/EtOAc as eluent afforded 1.6 g of a white solid. A portion (lOOmgs) of this solid 
was further purified by HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN 
gradient with 0.5% TFA) and freeze-dried to afford 48 mg of the title compound of 
Example 65. HRMS (M+H) + for C 27 H 19 F 4 N 6 0 3 : 551.1436; Analysis calc'd for 
C 27 H I8 F 4 N 6 O 3 (TFA)0.6: C:54.73;H:3.03;N: 13.58; found C:54.71;H:3.10;N:13.55 

Example 66 

l-[4-Methoxyphenyl]-3-trifluo^^ 

3-fluoro-[l,rj-biphen-4- y lI-l,4,5,6-tetrahydro P yrazolo-[3,4-c]-pyridin-7-one 

trifluoroacetic acid salt. 




TFA 



OMe 



PartA.l-[4-Methoxyphenyl]-3-trifluoromethyl-6-|4-bromo-2-fluorophen y ll-l,4,5,6- 
tetrahydropyrazoIo-[3,4-c]-pyridin-7-one. 
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The trione intermediate from Example 53, Part B (0.49 g, 1 .3 mmol) and 4- 
methoxyphenylhydrazine hydrochloride (0.29 g, 1 .7 mmol) were heated to reflux in a 
mixture of MeOH (30mL) and AcOH (lOmL) for 18h. The reaction was cooled, 
concentrated and dissolved in EtOAc. The EtOAc layer was washed with NaHCC>3, brine, 
5 and dried (Na 2 S0 4 ). Purification through silica using (4: 1) hexanes/ EtOAc as eluent 
afforded 0.22 g (35%)of the title compound as a yellow oil. LRMS (ES+): 484-486 
(M+H) + . 

Part B. l-[4-Methoxyphenyl)-3-trifluoromethyl-6-[2 '-hydroxy methyl-3-fluoro-[l,P]- 
10 biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one. 

1 -[4-Methoxyphenyl]-3-trifluoromethyl-6-[4-bromo-2-fluorophenyl]- 1 ,4,5,6- 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.22 g, 0.45 mmol) was coupled with 2- 
formylphenyl boronic acid (0.102 g, 0.6 mmol) via Suzuki procedure. After 18h the 
reaction was filtered, concentrated, and the crude aldehyde used in next step. LRMS (ES-): 

1 5 508 (M-H)\ To the aldehyde in MeOH (1 OmL) at 0°C was added NaBHj (2 1 mg, 0.5 
mmol). After 2h the reaction was quenched with water, extracted with EtOAc and dried 
(MgS0 4 ). Purification by chromatography on silica with (2:1) hexanes/ EtOAc as eluent 
afforded 0.1 g (43%) of the title compound as a clear oil: J H NMR (CDC1 3 ) 8 7.54 (m, 
1H), 7.51 (d, j=9.1Hz, 2H), 7.44-7.33 (m, 3H), 7.26-7.18 (m,4H), 6.95 (d, j=9.2Hz, 2H), 

20 4.59 (s, 2H), 4.13 (m, 2H), 3.82 (s, 3H), 3.23 (t, j=6.6Hz, 2H). 

Part C. I-[4-Methoxyphenyl]-3-trifluoromethy^ 
pyrrolidinyl)methyl-3-fluoro-[14']-M 
pyridin-7-one trifluoroacetic acid salt. 

25 To a solution of l-[4-methoxyphenyl]-3-trifluoromethyl-6-[2'-hydroxymethyl-3- 

fluoro-[l,r]-biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.1 g,0.19 
mmol) in CH 2 C1 2 (20 mL) was added PBr 3 (0.026 mL, 0.27 mmol) and the reaction was 
stirred 2h. After quenching with ice water, the bromide was extracted with CH2CI2, 
washed with brine and dried (Na 2 S0 4 ). Acetonitrile (20 mL) and 7?-(3)-pyrrolidinol (85 

30 mg, 0.97 mmol) were added to the crude bromide and the reaction was stirred 72h. The 
reaction was concentrated and purification by HPLC (CI 8 reverse phase column, elution 
with a H2O/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 90 mg (66%) of 
the title compound of Example 66 as a white solid: HRMS (M+H) + for C 31 H29F4N 4 03: 
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581.2191; 'H NMR (DMSO-d6) 6 7.78 (m,lH), 7.58( m, 3H), 7.53 (d, j=8.7Hz, 2H), 7.41 
(m, 2H), 7.27 (dd, j=8.1, 1.9Hz, 1H), 7.05 (d, j=9.2Hz, 2H), 4.49 (d, j=5.5Hz, 1H), 4.38 
(m, 2H), 4.13 t, j=5.5Hz, 2H), 3.81 (s, 3H), 3.74-3.38 (m, 3H), 3.18 (t, j=6.2Hz, 2H), 2.94 
(m, 2H), 2.1-1.75(m, 2H). 

Example 67 

1 -|3-AminomethyIphenyl)-3-trifluoromethyl-6-[2 '-methy]sulfonyl-3-fluoro-[ 1,1 'J- 

biphen-4-ylJ-l,4,5,6-tetrahydropyrazolo-|3,4-c]-pyridin-7-onetrifluoroacetic acid 

salt. 

6/ 

— NH 2 . TFA 

Part A. l-I3-Cyanophenyl]-3-trifluoromethyI-6-[4-bromo-2-fluorophenyI]-l,4,5,6- 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one. 

The trione intermediate from Example 53, Part B (1.8 g, 4.7 mmol) and 3- 
cyanophenylhydrazine HC1 (1 g, 6. 1 mmol) were heated to reflux in MeOH (60 mL) and 
AcOH (15 mL) for 18h. The solvents were removed and CH 2 Cl 2 /water added. The product 
was extracted with CH 2 C1 2 , washed with brine and dried (Na 2 S0 4 ). Purification by 
chromatography on silica with (2:1) hexanes/EtOAc as eluent afforded 1.26 g (56%) of the 
title compound. LRMS (ES-): 476.9-478 (M-H)\ 

Part B. l-I3-CyanophenylJ-3-trifluoromethyl-6-I2'-methylsulfonyl-3-nuoro-[l,l']- 
biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-I3,4-cJ-pyridin-7-one. 

l-[3-Cyanophenyl]-3-trifluoromethyl-6-[4-bromo-2-fluorophenyl]-l,4,5,6- 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one (1.2 g, 2.5 mmol) was coupled with 2- 
thiomethylphenyl boronic acid (1 g, 5.9 mmol) via Suzuki procedure. Purification by 
chromatography on silica with (2:1) hexanes/EtOAc as eluent afforded 1 g of a yellow 
foam. The thiomethyl intermediate was dissolved in CH 2 C1 2 , cooled to 0°C and oxidized 
with /7i-chloroperbenzoic acid (1 .4 g, 4.6 mmol). After stirring for 24h the reaction mixture 
was washed successively with sat'd sodium bisulfate, brine and dried (MgS0 4 ) to afford 
0.73 g (52%) of the title compound as a yellow foam. 
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Part C. l-IS-Aminomethylphenyll-S-trifluoromethyl-e-lI'-methylsulfonyl-S-fluoro- 
Il,l'J-biphen-4-ylJ-l,4,5,6-tetrahydropyrazolo-[3,4-c|-pyridin-7-one trifluoroacetic 
acid salt. 

H3-Cyanophenyl]0-trifluoromethyl-6-[2'-m^ 
5 4-yl]- 1 ,4,5,6-tetrahydropyrazolcK[3,4-c]-pyridin-7-one (0.7 g, 1 .3 mmol) was hydrogenated 
on the Parr at 45 psi in EtOH (30 mL) and TFA (2 mL) for 24h. The reaction was filtered 
through Celite®, concentrated and purification by HPLC (CI 8 reverse phase column, 
elution with a H2O/CH3CN gradient with 0.5% TFA) and freeze-drying afforded 225 mg 
(26%) of the title compound of Example 67 as a white solid: HRMS (M+ H) + for 
10 C 2 7H 2 3F 4 N403S: 559.1449; ! H NMR (CDC1 3 ) 5 8.23 (s, 2H), 8.13 (dd, j=l.l, 7.7Hz), 7.79- 
7.67 (m, 3H), 7.66-7.65 (m, 1H), 7.58 (s, lH,-fm, 2H), 7.44 (m, 2H), 7.33 (dd, j— 1.8. 8Hz, 
1H), 4.17 (m, 4H), 3.18 (t, j=6.2Hz, 2H), 2.94 (s, 3H). 

Example 68 

15 M4-MethoxyphenyI]-3-[(imidazo 
pyrroUdinylmethyl-[l,r]4>iphen^^^^ 



Part A. l-(4-Methoxyphenyl)-3-(ethoxycarbonyI)-5-methyl-6-[(4-bromophenyl)J-l,6- 
20 dihydropyrazolo-[4,3-rf]-pyrimidin-7-one. 

To a solution of l-(4-Methoxyphenyl>3-(ethoxycarbonylH-azido-5-[(4- 
bromophenyl)aminocarbonyl]pyrazole from Example 1 1, Part A (2.00 g, 4.12 mmol) in 
ethanol was added tin (II) chloride dihydrate (3.7 g, 16.5 mmol) and the solution was 
stirred at reflux for 1 h. The solution was filtered through a pad of silica gel and the silica 
25 rinsed with EtOAc. The volatiles were removed under reduced pressure and the residue 

was taken up in ethyl acetate, washed with IN sodium hydroxide and brine, dried (MgS0 4 ) 
and concentrated. The residue was refluxed for 2 hours in 10 mL of N,N- 
dimethylacetamide dimethyl acetal. The volatiles were removed under reduced pressure 



bis-trifluoroacetic acid salt. 



/=\ .TFA 




MeO 
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and the solid residue was taken up in 20 mL of glacial acetic acid and stirred at reflux for 2 
h. The reaction was cooled and concentrated, and the residue was taken up in ethyl 
acetate, washed with saturated sodium bicarbonate and brine, dried (MgS0 4 ) and 
concentrated to afford 1.5 g (75%) of the title compound as a solid. LRMS (ES+): 
483.0/485.0 (M+H)+. 



10 



15 



20 



PartB. l-(4-Methoxyphenyl)-3-(hydroxymethyI)-5-methyl^.[(4-bromophenyI)J-l,6. 
dihydropyrazolo-|4,3-</j-pyrimidin-7-one. 

To a solution of l-(4-Methoxyphenyl>3-(ethoxycarbonyl)-5-methyl-6-[(4- 
bromophenyl)M,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one (0.74 g, 1.53 mmol) in 20 
mL of 1:1:1 methanol/THF/water was added potassium hydroxide (94 mg, 1.68 mmol) and 
the reaction was stirred at reflux for 2h. The reaction was cooled to ambient temperature, 
diluted with water and extracted with hexanes/ethyl acetate (1:1). The aqueous layer was 
acidified with IN HC1 and extracted with ethyl acetate. This extract was washed with 
brine, dried (MgS0 4 ) and concentrated to afford 0.57 g (81%) of the carboxylic acid. This 
acid (0.57 g, 1.25 mmol) was taken up in THF at 0 °C and then there was added N- 
methylmorpholine(0.19mL, 1.38 mmol) and isobutyl chloroformate (0.18 mL, 1.38 
mmol). After stirring for 20 min there was added sodium borohydride (95 mg, 2.5 mmol) 
and the reaction was allowed to stir for 2 h. The reaction was quenched with excess IN 
HC1 and diluted with ethyl acetate. The organics were washed with brine, dried (MgS0 4 ) 
and concentrated. The residue was purified by flash chromatography (elution with 2:1 
hexanes/ethyl acetate) to afford 0.40 g (73%) of the title compound. 

PartC. H4-MethoxyphenyI)-3-I(imidazol-l-yl)niethylJ-5-methyl-6-[(4- 
25 bro m ophenyI)J-l,6-dihydropyra2olo-[4,3-^-pyrimidin-7-one. 

To a solution of l-(4-Methoxyphenyl>3-(hydroxymethyl>5-methyl-6-[(4- 
bromophenyl)]-l,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one (0.19 g, 0.43 mmol) in 10 
mL 6f methylene chloride was added phosphorous tribromide (0.23 g, 0.86 mmol) and the 
solution was allowed to stir at ambient temperature for 3 h. The reaction was quenched 
with water, diluted with ethyl acetate, washed with brine, dried (MgS0 4 ) and concentrated 
to afford a crude bromide, which was used without purification. This residue (0. 1 7 g, 0.34 
mmol) was taken up in 5 mL of DMF and then there was added imidazole (0.046 g, 0.67 
mmol). The reaction was allowed to stir at ambient temperature for 16 h. The reaction 
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was diluted with ethyl acetate, washed with brine, dried (MgS0 4 ) and concentrated to 
afford 160 mg (76%) of the title compound, which was sufficiently pure to be used without 
purification. LRMS (ES+): 491.1/493.1 (M+H)+. 

5 Part D. l-[4-Methoxyphenyl]-3-[(imidazol-l-yl)methyI]-5-mcthyl-6-[(2'-formyl-[l,l']- 
biphen-4-yl)l-l,6-dihydropyrazolo-[4^-^/J-pyrimidin-7-one. 

To a solution of l-(4-Methoxyphenyl)-3-[(imidazol-l-yl)niethyl]-5-methyl-6-[(4- 
bromophenyl)]-l,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one (0.16 g, 0.33 mmol) in 10 
mL of 1 , 4-dioxane was added 2-formylphenylboronic acid (0.073 g, 0.49 mmol) and 
1 0 potassium phosphate tribasic (0.24 g, 1 . 1 5 mmol). This mixture was degassed with a 
stream of nitrogen for 15 minutes. Following the purge, 

tetrakis(triphenylphosphine)palladium (0) (0.038 g) was added and the solution was stirred 
at 100 °C for 4 h. The solution was cooled, diluted with EtOAc, washed twice with brine 
and the organics were dried over MgS0 4 , filtered through a pad of silica gel and 
1 5 concentrated. The residue was purified by flash chromatography (elution with 2: 1 

hexanes/ethyl acetate) to afford 0.08 g (47%) of the title compound. LRMS (ES+): 517.2 
(M+H)+. 

PartE. l-[4-MethoxyphenylJ-3-I(imidazol-l-yl)methyl]-5-methyl-6-I(2'-A^ 

20 pyrrolidinylmethyl-ll,l']-biphen-4-yl)l-l,6-dihydropyrazolo-[4,3-rf]-pyri m idin-7-one, 
bis-trifluoroacetic acid salt. 

To a solution of l-[4-Methoxyphenyl]-3-[(imidazol-l-yl)methyl]-5-methyl-6-[(2'- 
formyl-[l,r]-biphen-4-yl)]-l,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one (80 mg, 0.15 
mmol) in 5 mL of THF was added pyrrolidine (0.05 mL, 0.60 mmol) and then sodium 

25 triacetoxyborohydride (64 mg, 0.3 mmol) and 2 drops of glacial acetic acid. The reaction 
was allowed to stir at ambient temperature for 3 h. The reaction was quenched with water 
and diluted with ethyl acetate and saturated aqueous NaHC0 3 . The organics were washed 
with brine, dried (MgS0 4 ) and concentrated. The residue was purified by prep HPLC 
(CI 8 reverse phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 

30 lyophilized to afford 28 mg (24%) of the title compound of Example 68. LRMS (ES+): 
572.4 (M+H) + . 

Examples 69 and 70 
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l-{4-MethoxyphenylJ-3-[(tetra2ol-l-yl)methylJ-5-methyl-6-[(2'-A^-pyrroUdinylinethyl- 
[1,1 1-biphen^-yI)]-l,6-dihydropyrazolo-[4^^-pyrimidin-7-one, trifluoroacetic acid 
salt (Example 69) and H4-Methoxyphenyl]-3M(tetrazoI-2-yl)methyl]-5-meth^ 
A^ P yrrolidinyl m ethyl-|14']-biphen^-yl)J-l,6^ihydropyrazolo-[4^- P yri 
one, trifluoroacetic acid salt (Example 70). 




MeO Example 69 MeO Example 70 

Part A. l-(4-Methoxyphenyl)-3-I(tetrazol-l-yI)methyl]-5-methyl-6-[(4-bromophenyI)]- 
l,6.dmydro P yrazolo-I4^-pyrimidin-7-oneandl-(4-Methoxyphenyl)-3-[(tetrazol-2- 

yl)methyI].5-methyl-6-|(4-bromo P henyl)]-l,6-dihydropyra 2 olo-I43-^-pyrimidin-7- 
one 

To a solution of l-(4-Methoxyphenyl>3-(hydroxymethyl)-5-niethyl-6-[(4- 
bromophenyOJ-l.e-dihydropyrazolo-H^-rfJ-pyrimidin^-one (0.20 g, 0.45 mmol) in 10 
mL of methylene chloride was added phosphorous tribromide (0.25 g, 0.90 mmol) and the 
solution was allowed to stir at ambient temperature for 3 h. The reaction was quenched 
with water, diluted with ethyl acetate, washed with brine, dried (MgS0 4 ) and concentrated 
to afford a crude bromide, which was used without purification. This residue was taken up 
in 5 mL of DMF and then there was added tetrazole (0.032 g, 0.45 mmol) and potassium 
carbonate (0.12 g, 0.90 mmol). The reaction was allowed to stir at ambient temperature 
for 16 h. The reaction was diluted with ethyl acetate, washed with water and brine, dried 
(MgS0 4 ) and concentrated to afford 180 mg (81%) of an approximately 1:1 mixture of the 
title compounds, which was sufficiently pure to be used without purification. 

PartB. l-[4-Methoxy P henyll-3-[(tetrazol-l-yI)methylJ-5-methyl-6-[(2'-Af- 

P yrroUdinylmethylMl,rj.biphen^-yl)]-l,6-d«hydropyrazoIo-[4,3-^-pyrimidin-7-one, 
trifluoroacetic acid salt (Example 69) and l-I4-MethoxyphenyI]-3-[(tetrazol-2- 

yl)methyl]-5-methyl-6-I(2'-A^pyrroIidinyImethyl-[l,l']-biphen-4-yl)J.l,6- 
dihydropyrazolo-[4,3-<fl-pyrimidin-7-one, trifluoroacetic acid salt (Example 70). 
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Following the procedures described in Example 68, Parts D and E, l-(4- 
Methoxyphenyl>3-[(tetrazol-l-yl)methyl]-5-m 

dihydropyrazolo-[4,3-£/]-pyrimidin-7-one and 1 -(4-Methoxyphenyl)-3-[(tetrazoI-2- 
yl)methy!]-5-methyl-6-[(4-bromophe^ 

were converted into the title compounds of Examples 69 and 70. The final products were 
separated by prep HPLC (CI 8 reverse phase column, elution with a H2O/CH3CN gradient 
with 0.5% TFA) and lyophilized to afford 1 1 mg of the title compound of Example 69 and 
5 mg of the title compound of Example 70. Example 69: LRMS (ES+): 574.3 (M+H) + . 
Example 70: LRMS (ES+): 574.3 (M+H) + . 

Example 71 

1 - J3- Amin obenzisox azol-5 '-y 1] -3, 5-dimethy 1-6- [2 '-TV-dimethy laminome thy 1- [ 1 , 1 9 ] - 
biphen-4-yl]-.l,6-dihydropyrazolo-[4,3-i/]-pyrimidin-7-one, trifluoroacetic acid salt. 



Part A. Ethyl [l-(3-cyano-4-fluoro)phenyl]-3-methyl-4-nitro pyrazole-5-carboxyIate. 

Ethyl [l-(3-cyano-4-fluoro)phenyl]-3-methylpyrazol€>-5-carboxylate (32.3 g, 
1 1 8.2 1 mmol) was dissolved in 200 ml of trifluoroacetic acid followed by the addition of 
trifluoroacetic acid anhydride (1 16.9 ml, 827.48 mmol) and the resulting solution was 
cooled to 0 °C. Ammonium nitrate ( 1 8.92, 236.42 mmol) was added slowly in 4 portions 
and allowed to stir overnight with warming to ambient temperature. The solution was 
neutralized with aq K 2 C0 3 and the product was extracted with EtOAc. The prganics were 
dried over MgS0 4 , filtered through a plug of silica gel and the volatiles removed in vacuo 
to afford 35.0 g (93%) of the title compound. LRMS (NH3-DCI): 336.2 (M+NFU)*. 



Part B. [l-(3-cyano-4-fluoro)phenyl]-3-methyl-4-nitropyrazoIe-5-carboxylic acid. 

Ethyl l-(3-cyano-4-fluoro)phenyl-3-methyl-4-nitro-pyrazole-5-carboxylate (17.5 g, 
54.99 mmol) was dissolved in 250 ml of methanol and cooled to 0°C followed by the 
addition of lithium hydroxide (1 .3 1 g, 54.99 mmol) that was pre-dissolved in a minimum 
amount of water. The solution was allowed to warm to RT. The reaction was followed by 
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TLC and was complete within 2 hrs. The product was extracted with water and acidified 
with dilute HC1. The product was extracted with EtOAc and dried over MgS0 4 , and the 
volatiles were removed in vacuo to afford 12.5 g (78%) of the title compound. LRMS (ES- 
): 579.2 (2M-HV. 

Part C. |l-(3-cyano-4 fluoro)phenylJ-3-methyl^-nitro-5-[(4- 
bromophenyl)aminocarbonyI]pyrazole. 

[I-(3-Cyano-4-fluoro)phenyl]-3-methyl-4-nitropyrazole-5-carboxylic acid (1 1.5 g, 
39.63 mmol) was dissolved in 300 ml of a 1:1 mixture of CH 2 Cl 2 miF followed by the 
addition of 5.18 ml (59.44 mmol) of oxalyl chloride and 1 drop of DMF. This mixture 
was stirred at ambient temperature for 2 h. The volatiles were removed and the crude acid 
chloride was dried under high vacuum for 1 h. The acid chloride was then dissolved in 
200 ml of CH 2 C1 2 followed by the addition of 4-bromoaniline (6.13 g, 35.66 mmol) and 
DMAP (14.52 g, 1 18.89 mmol) and the resulting mixture was stirred at ambient 
temperature for 16 h. The solution was filtered through a plug of silica gel and the 
volatiles were removed. The crude product was dissolved in a minimal amount of EtOAc 
and triturated with ethyl ether to afford 8.98 g (78%) of the tide compound. LRMS (ESI' 
414.1 (M-H)\ 

PartD. [l (3-cyano-4-fluoro)phenyI]-3-methyM-amino-5-I(4- 
bromophenyl)aminocarbonyllpyrazole. 

[ 1 -(3-Cyano-4-fluoro)phenyl]-3-methyl-4-nitro-5-[(4- 
bromophenyl)aminocarbonyl]pyrazole (7.98 g, 17.96 mmol) was dissolved in 300 ml of 
methanol and cooled in an ice/water bath followed by the addition of CuCl (21.34 g, 
215.59 mmol) and the slow addition of NaBR, (13.56 g, 251.52 mmol) and stirred with 
warming to ambient temperature over 2 h. The solution was poured through a pad of silica 
gel and the volatiles removed to yield 7. 1 1 g (95%) of the tide compound that was 
sufficiently pure to be used without purification. 

PartE. [l-(3-cyano-4-fluoro)phenyl]-3, 5-dimethyl-6-(4-bromo P henyl)-l,6- 
dihydropyrazolo-f4,3-rf]-pyrimidin-7-one. 

[ 1 -(3-Cyano-4-fluoro)phenyl]-3-methyl-4-amino-5-[(4- 
bromophenyDaminocarbonyljpyrazole (4.00 g, 9.65 mmol) was refluxed in a neat solution 
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of Af,Af-dimethylacetamide dimethyl acetal (50 ml) for 1 h. The volatiles were removed in 
vacuo and the crude intermediate was then refluxed in 1 00 ml of glacial acetic acid for 1 h. 
The volatiles were removed in vacuo and the residue was washed with ethyl ether and 
dried to afford 2.2 g (53%) of the title compound. 

5 

Part F. l-[3-AminobenzisoxazoI-5'-ylJ-3, 5-dimethyl-6-[2'-formyl-[l,l'l-biphen-4-yl]- 
l,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one. 

Following the procedures described in Example 47, Part C, [l-(3-cyano-4- 
fluoro)phenyl]-3, 5-dimethyl-6-(4-bromophenyl>l,6-dihydropyrazolch[4,3-^/l-pyrimidin-7- 
10 one was converted into the title compound. 

Part G. l-I3-AminobenzisoxazoI-5'-yI]-3, 5-dimethyl-6-(2'-N-dimethyIaminomethyl- 
[1,1 5 ]-biphen^-yl]-l,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one, trifluoroacetic acid 
salt. 

15 1 -[3-Aminobenzisoxazol-5*-yl]-3, 5-dimethyl-6-[2*-formyl-[ 1 , 1 *]-biphen-4-yl]- 

l 5 6-dihydropyrazolo-[4,3-d]-pyrimidin-7-one (0.80 g, 1.67 mmol) was dissolved in 100 ml 
of 1 : 1 CHCI3/THF followed by the addition of a 2.0M solution of dimethyl amine in 
methanol (3.3 ml, 6.71 mmol) and 1 ml of HOAc. The solution was stirred at ambient 
temperature for 10 min followed by the addition of sodium triacetoxyborohydride (0.71 g, 

20 3.35 mmol) and the solution was stirred at ambient temperature overnight. After 1 8 h at 
ambient temperature more CHCI3 was added (100 mL) and the organics washed with 
water, dried (MgS0 4 ) and evaporated. The residue was purified by prep HPLC (CI 8 
reverse phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
lyophilized to afford the title compound of Example 71 as a white solid. LRMS (ES*): 

25 506.2 (M+H) + . 

Example 72 
l-lS-Ammobenzisoxazol-S'-ylJ-S-methyW^ 
biphen-4-yl]-l,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one, trifluoroacetic acid salt. 
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Part A. Il-(3-cya n o-4.fluoro)pheny]J-3-methyl-6-(4-bromophenyI)-l,6. 
dihydropyra 2 oIo-[4^-d]- P yrimidm-7-one. 

[l-(3-Cyano-4-fluoro)phenyl]-3-methyl-4-amino-5-[(4- 
bro m ophenyl)aminocart>on y l]pyrazole from Example 71, Part D , (2.48 g, 5.58 mmol) 
was refluxed in 100 ml of 96% fonnic acid for 2 h. The volatiles were removed under 
vacuum, the crude product was washed with a small amount of methanol and the product 
was filtered and dried to afford 2.04 g (86%) of the title compound. 

PartB. 1 -I3-A mi „obenzi S oxazol.5'-yI].3-methyl -6-[2> -formyl-H,r]-bi P hen-4-yl]-l 6- 
dihydropyrazolo-[4^-</J- P yri m idin-7 -one. 

Following the procedures described in Example 47, Part C, [l-(3-cyano-4- 
fluon>)phenyl]-3-me^^ 
was converted into the title compound. 

Part G. 1-13-Aminobenzisoxa^^ 

11,1 M-Wphen^yl J -l,6^ihydropyra 2 oIo. [ 4,3^-p yr i mi din-7-on e , trifluoroacetic acid 
salt. 

Following the procedure described in Example 71, Part G, l-[3- 
Aminobenzisoxazol-S'-yn-S-methyl-e-P'-fonnyl-Cl.l ']-biphen-4-ylM 6- 
dihydropyrazolo-as-dj-pyrimidin-^one was converted into the title compound of 
Example 72 as a white solid. LRMS (ES+): 492.2 (M+H) + . 

Example 73 

lM3-Ami„oben2isoxazoI-5'-yI].3-methyl^ [ 2'-^-iso P ropylaminome t hyl-ri,r,- 
b,phen-4-y| M ,6-dihydro P yrazolo- { 4^-rfl- P yrimidi»-7-o„e, trinuoroacetic acid salt. 
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To a solution of l-[(3-aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-(hydroxymethyl> 
[1,1 ']-biphen-4-yl]-l,6-dihydropyra2olo-[4,3-fiQ-pyrimidin-7-one, an intermediate from 
Example 72, Part B, (0.70 g, 1 .57 mmol) in 200 mL of methylene chloride was added 
phosphorous tribromide (2.85 ml, 4.71 mmol) and the solution was stirred at ambient 
temperature for 2 h. The reaction was quenched by the addition of saturated K 2 C0 3 
solution and the product extracted using EtOAc. The bromide was dried using MgS0 4 , 
filtered and dried under vacuum. A portion of the crude bromide (0. 14 g, 0.26 mmol) was 
dissolved in 1 00 ml of CH 3 CN followed by the addition of isopropyl amine (0.22 mL, 2.5 
mmol) and the resulting mixture was stirred overnight. The volatiles were removed in 
vacuum and the product purified by prep HPLC (CI 8 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 
Example 73 as a white solid. LRMS (ES + ): 506.2 (M+H) + . 

Example 74 

l-fS-Ammobenzisoxazol-S'-ylJ-S-methyl-e-P'^S-W-hydroxy-^-pyrroUdmyOmethyl- 
11,1 , ]-biphen-4-yIl-l,6-dihydropyrazolo-I4^-i/)-pyrimidin-7-one, trifluoroacetic acid 

salt. 




To a portion of the crude bromide from Example 73 (0.14 g, 0.26 mmol) in 100 ml 
of CH3CN was added (/?)-3-hydroxypyrrolidine hydrochloride (0.32 g, 2.6 mmol) and 
potassium carbonate (0.88 g, 6.40 mmol) and the reaction stirred at ambient temperature 
overnight. The volatiles were removed in vacuo and the product purified by prep HPLC 
(CI 8 reverse phase column, elution with a H2O/CH3CN gradient with 0.5% TFA) and 
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lyophilized to afford the title compound of Example 74 as a white solid. LRMS (ES + ): 
534.2 (M+H) + . 

Example 75 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-I4-(4 5 5-dihydroimjdazoI-l'-yI)pheny]J-l,6- 
dihydropyrazolo-(4,3-rf|-pyrimidin-7-one, trifluoroacetic acid salt. 



Part A. I^-(4-nitrophenyl)-^V-/er/-butyloxycarbonyl]ethylene diamine. 

To a solution of 4-fluoro-nitrobenzene (3.31 ml, 31.21 mmol) in 200 mL of THF 
was added 2-JV-BOC ethylene diamine (5.0 g, 31.21 ml) and DMAP (5.72 g, 46.81 mmol) 
and the reaction was allowed to stir at ambient temperature overnight. The volatiles were 
removed and the residue was purified by flash column chromatography (elution with 1:1 
hexane/EtOAc) to afford 4.17 g (47%) of the title compound. 

Part B. IA r -(4-aminophenyl)-A^ , -terf-butyIoxycarbonyl] ethylene diamine. 

[^-(4-nitrophenyl>AT-/er/-butyloxycarbonyl]ethylene diamine (4.17 g, 14.82 
mmol) was dissolved in 100 ml of MeOH followed by the addition of 10% Pd/C (0.42 g) 
and placed on a Parr shaker under 55 psi of H 2 for 1 h. The solution was filtered through a 
pad of Celite and the volatiles were removed to afford 3.35 g (90%) of the title compound. 
LRMS(ES + ): 252.4 (M+H) + . 

Part C. Il-(3-cyano-4-fluoro)phenylJ-3-methyM-nitro-5-| [4-(2-N-(tert- 
butoxycarbonyl)ammoethylamino)phenyl]aminocarbonyl]pyrazole. 

« [l-(3-Cyano-4-fluoro)phenyl]-3-methyl-4-nitropyrazole-5-carboxyIic acid from 
Example 71, Part B (1 .00 g, 3.44 mmol) was dissolved in 100 ml of 1 : 1 CH 2 C1 2 /THF 
followed by the addition of oxalyl chloride (0.45 ml, 5.16 mmol) and 1 ml of DMF and the 
reaction was stirred at ambient temperature for 2 h. The volatiles were removed under 
vacuum and the crude acid chloride was dried under high vacuum for 1 hr. The residue 
was then dissolved in 100 ml of CH 2 C1 2 followed by the addition [^-(4-aminophenyl)-^r- 
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/<?r/-butyloxycarbonyl]ethylene diamine (0.87 g, 3.44 mmol) and DMAP (1.26 g, 10.33 
mmol). The solution was allowed to stir overnight. The volatiles were removed under 
reduced pressure and the residue was purified by flash column chromatography (eluting 
with 1 :1 hexane/EtOAc) to afford 1.15 g (64%) of the title compound. LRMS (ES 4 ): 
524.2 (M+H) + . 



Part D. l-[3-Aminobenzisoxazol-5'-ylJ-3-methyl-6-(4-(4,5-dihydroimidazo!-l '- 
yl)phenyl]-l,6-dihydropyrazolo-[4,3-</J-pyrimidin-7-one, trifluoroacetic acid salt. 

To a solution of the product of Part C (1 . 1 5 g, 2. 1 9 mmol) in 1 00 ml of methanol 
was added CuCl (2.60 g, 26.63 mmol) and KBH 4 (1 .66 g, 30.75 mmol). The reaction was 
stirred at rt for 2 h and the solution fdtered through a pad of silica gel and the volatiles 
removed. The residue was dissolved in 100 ml of 96% formic acid and refluxed for 6 h. 
The volatiles were removed and the residue washed with a small amount of methanol and 
fdtered. The residue was dissolved in 50 ml of DMF and 2 ml of H 2 Q and then there was 
added acetohydroxamic acid (0.14 g, 1.88 mmol) and potassium carbonate (0.35 g, 2.51 
mmol) the reaction was stirred at rt overnight. Ethyl ether was added to the reaction and 
the product washed twice with brine and the product dried over MgS0 4 and the volatiles 
removed under vacuum. The product was purified using prep HPLC (CI 8 reverse phase 
column, elution with a H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford 
the title compound of Example 75 as a white solid. LRMS (ES + ): 427.1 (M+H) + . 

Example 76 

l-[3-AmmobenzisoxazoI-5'-yl]-3-methyl-6-[2'-A^-(cyclopropyImethyl)aminomethyI- 
[1,1 'J-biphen-4-yl]-l,6-dihydropyrazolo-f43-<fl-pyrimidin-7-one, trifluoroacetic acid 

salt. 




To the crude bromide from Example 73 (0.03 g, 0.056 mmol) in 100 ml of CH 3 CN 
was added (ami nomethyl Cyclopropane (0.005 mL, 0.056 mmol) and the reaction stirred at 
ambient temperature overnight. The volatiles were removed in vacuo and the product 
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purified by prep HPLC (CI 8 reverse phase column, elution with a H 2 0/CH 3 CN gradient 
with 0.5% TFA) and lyophilized to afford the title compound of Example 76 as a white 
solid. LRMS(ES + ): 518.2 (M+H) + . 

Example 77 

W 3 -Aminoben2isoxazol-5^ 

yI]-l,6-dihydropyrazolo-f4>rf]- P yrimidin-7-one, trifluoroacetic acid salt. 

H 3C 




.TFA 



N 



Following the procedure described in Example 47, Part D, l-[3- 

Aminobenzisoxazol-S'-ylJ-S-methyl-e-P'-formyl-ClJ'l-biphen^-yl]-!^- 
dihydropyrazolo-KS-^-pyrimidin^-one from Example 72, Part B was converted into the 
title compound of Example 77. LRMS (ES*): 518.2 (M+H) + . 

Example 78 
l-l3-Aminobenzisoxa 2 ol-5>-ylJ-3^^ 

[1,1 'J-biphen-4-yl].l,6-dihydro P yrazolo-[4,3-rf]-p y rimidin-7-one, trifluoroacetic acid 

salt. 




To a solution of 1 -[(3-aminobenzisoxazol-5'-y]]-3-methyl-6-[2'-formyl-[l,l ']- 
bipheh-4-yl]-j,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one from Example 72, Part B (0.21 
g, 0.44 mmol) in 1 00 ml of 1 : 1 CHC1 3 /THF was added Af-methyl-tf-isopropyl amine (0. 1 8 
ml, 1.76 mmol) and 1 ml of HOAc. The solution was stirred at rt for 10 min followed by 
the addition of sodium triacetoxyborohydride (0. 1 8 g, 0.88 mmol) and the solution was 
stirred at rt overnight. The reaction was quenched with water, extracted with ethyl acetate, 
and the extracts were washed with brine, dried (MgS0 4 ) and concentrated in vacuo. The ' 
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residue was purified by prep HPLC (CI 8 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 
Example 78 as a white solid. LRMS (ES + ): 534.1 (M+H) + . 

Example 79 

l-I3-AminobenzisoxazoK5'-yIl-3, S-dimethyl-e-fZ^-W-hydroxy-A^ 
pyrroUdinyl)methyl-[l,l'J-biphen-4-yl]-l,6-dihydropyrazolo-H,3-rf]-pyrimidin-7-one, 



To a solution of l-[(3-aminobenzisoxazol-5'-yl]-3, 5-dimethyl-6-[2'-formyl-[l,l ']- 
biphen-4-yl]-l,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one from Example 71, Part F (0.30 
g, 0.63 mmol) in 100 ml of 50 mL of THF was added (/?)-3-hydroxypyrrolidine (0.22 g, 
2.52 mmol) and 1 ml of HOAc. The solution was stirred at rt for 10 min followed by the 
addition of sodium triacetoxyborohydride (0.27 g, 1.26 mmol) and the solution was stirred 
at rt overnight. The reaction was quenched with water, extracted with ethyl acetate, and 
the extracts were washed with brine, dried (MgS0 4 ) and concentrated in vacuo. The 
residue was purified by prep HPLC (CI 8 reverse phase column, elution with a 
H2O/CH3CN gradient with 0.5% TFA) and lyophilized to afford the title compound of 
Example 79 as a white solid. LRMS (ES + ): 548.2 (M+H) + . 



l-P-Aniinobenzisoxazol-S'-ylJ-S-trifluoromethyl-e-lZ'-A^A^dimethylaminomethyl- 
|1 ,1 , |-biphen-4-ylJ-l,6-dihydropyrazolo-(4 r 5-</I-pyrimidin-7-one, trifluoroacetic acid 



trifluoroacetic acid salt. 
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Part A. ll-(3-Cyano-4-fluorophenyl)J-3-trifluoromethyl-4-nitro-pyra2ole-5- 
carboxylic acid. 

To a solution of ammonium nitrate (2.4 g, 0.03 mol) in 100 raL of trifluoroacetic 
acid at 0 °C was added 1 -(4-fluoro-3-c y ano)phen y l-3-trifluorom e th y l- Py ra2ole-5- 
carboxylic acid (6.0 g, 0.02 mol). This mixture was stirred for 1 5 min to dissolve the acid 
and then there was added trifluoroacetic anhydride (14.1 mL, 0.10 mol). The resulting 
rmxture was allowed to stir with warming to ambient temperature for 72 h. The reaction 
mature was poured into water, extracted with ethyl acetate, washed with brine, dried 
(MgS0 4 ) and concentrated to afford an approximately 2:1 mixture of product and starting 
matenal, which were separated in the following way. The residue was stirred in 400 mL of 
water for several hours and the solids were filtered and dried, yielding a mixture of product 
and recovered starting material. The filtrate was extracted with ethyl acetate, washed with 
bnne, dned (MgSO.) and concentrated to afford 1 .5 g (22o/„) 0 f pure title compound The 
sohds were resubjected to the purification procedure to afford an additional 2.0 g (29%) of 
15 the title compound. ' H NMR (CD 3 OD): 8.13 (dd, 1H), 8.02 (m, 1H), 7.58 (t, 1H). 

Part B. IH3-cyano-4-fl„orophen y l)]-3-trifluoro m eth y I-6.[2'.formyI.[l,l 'J-biphen-4- 
yI]-l,6-dihydropyra2oIo-[4^-rfJ- py rimidin-7-one. 

Following procedures described in Example 71, Part D, Example 72, Part A and 

Example 47, Part C, [l-(3-cyano^fluorophenyl)]-3-trifluoromethyl-4-nitro-pyrazole-5- 
carboxyhc acid was converted into the title compound. 

Part C. [l-(3 cyano-l-nuoro P henyI)J.3.trifluoromethyI^-[2'-hydroxymethyl-Il 1>J- 
biphen^-ylj-l^ihyd^^ 

n«orophenyl)J-3-trifluoromethyI^^ 
tetrahydropyra2olo-I4,3-^-pyrimidin-7-one. 

To a solution of [^(3-c y ano^-fluorophen y l)]-3-trifluorometh y l-6-[2'-form y l- 
[1,1 'l-biphen^-ylM^dihydropyrazolo-KS-^-pyrimidin^-one (0.59 g, 1.17 mmol) in 
100 mL of THF was added sodium borohydride (0.04 g, 1.17 mmol). The reaction was 
stured at ambient temperature for 3 h and then was filtered through Celite, diluted with 
ethyl acetate, washed with water and brine, dried (MgSO.) and concentrated. Purification 
by flash chromatography (elution with 2:1 hexanes/ethyl acetate) afforded 0 13 g of [I-(3 
cyanc^-fluorophenyl^-trifluoromethyl^-^'-hydroxymethyHlj'J-biphen^yl]-!,^ 

188 



20 



DCID: <WO_0039131A1_I_> 



WO 00/39131 



PCT/US99/30316 



dihydropyrazolo-[4,3-^-pyrimidin-7-one and 0.12 g of the overreduction product, [l-(3- 
cyano-4-fluorophenyl)]-3-trifluoromethyl-6-[2 '-hydroxymethyl-f 1 , 1 ']-biphen-4-yl]- 
l,4,5,6-tetrahydropyrazolo-[4,3-</]-pyriniidin-7-one. 

Part D. 1- [3-AminobenzisoxazoI-5 '-yl]-3-trifluoromethyl-6-|2 '-A^jV- 

dimethylaminomethyI.Il,r].biphen^-yIJ-l,6-dihydropyrazolo-[4^-pyrimidin^ 
one, trifluoroacetic acid salt. 

Following procedures described in Example 47, Part C and Example 71, Part G, [1- 
(3-cyano-4-fluorophenyl)]-3-trifluoromethyl-6-[2 '-hydroxymethyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-^-pyrimidin-7-one was converted into the title compound of 
Example 80. LRMS (ES + ): 546.3 (M+H) + . 



Example 81 

-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyI-6-I2'-A^A^dimethylaminomethyl- 
[1,1 'J-biphen-4-ylJ-l ,4,5,6-tetrahydropyrazolo-l4,3-^-pyrimidin-7-one, 

trifluoroacetic acid salt. 




Following procedures described in Example 47, Part C and Example 71, Part G, 
the over reduction product [l-(3-cyano-4-fluorophenyl)]-3-trifluoromethyl-6-[2'- 
hydroxymethyH 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[4,3-^-pyrimidin-7-one 
from Example 80, Part C was converted into the title compound of Example 81. LRMS 
(ES + ): 548.2 (M+H) + . 



Example 82 

l-[3-Aminobenzisoxazol-5'-ylJ-3-trifluoromethyl-6-[2'-(3-(i?)-hydroxy-A'- 

pyrrolidinyl)methyl-Il,rj-biphen^-ylJ-l,4,5,6-tetrahydropyrazolo-I43-^-pyrimidin- 

7-one, trifluoroacetic acid salt. 



189 



CID: <WO 0039131A1_L> 



• 

WO 00/39131 



PCT7US99/30316 




Following procedures described in Example 47, Part C and Example 79, the over 
reduction product [1 -(3-cyano-4-fluorophenyl)]-3-trifluoromethyl-6-[2 '-hydroxymethyl- 
[1,1 ']-biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[4,3-rf]-pyrimidin-7-one from Example 80, 
5 Part C was converted into the title compound of Example 82. LRMS (ES + ): 590.2 
(M+H) + . 



Example 83 

l-[3-Aminobenzisoxazol-5 , -yl]-3-trifluoromethyl-6-(2'-(3-(«S>-hydroxy-iV- 

pyrroUdinyl)methyI-ll,l'].biphen-4-ylJ-l,4,5,6-tetrahydropyra2oIo-I3,4-cJ-pyridin-7- 

one, trifluoroacetic acid salt. 




Following the procedure described in Example 60, except that (5)-3-pyrrolidinol 
was used, the title compound of Example 83 was prepared. Purification by HPLC and 
15 freeze-drying afforded 37 mg (15%): 'H NMR (DMSO-d6) 5 8.1 1 (d, j=1.9Hz, 1H), 7.81 
(d, j=9.9Hz, 1H), 7.72 (m, 1H), 7.58 (d, j=9.2Hz, 2H), 7.54 (m, 2H), 7.51 (d, j=8.4Hz, 
2H), 7.40 (d, j=8.4Hz, 2H), 7.34 (m, 1H), 6.58 (brd s, 2H), 4.48 (d, j=5.5Hz, 1H), 4.37- 
4.29 (m, 2H), 4.23 (t, j=5.9, 2H), 3.50 (m, 2H), 3.18 (t, j=5.9Hz, 2H), 2.95-2.85 (m, 2H, ), 
2.15-1.75 (m, 3H). LRMS (ES + ): 589.2 (M+H) + . 

20 

Example 84 

l-l3-Aminobenzisoxazol-5'-yl]-3-trinuoromethyI-6-|2'-A^(pyrrolindinyl)methyl- 
ll,l'J-biphen-4-yll-l,4,5,6-tetrahydropyrazolo-I3,4-cJ-pyridin-7-one, trifluoroacetic 

acid salt. 
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Following the procedure described in Example 60, except that pyrrolidine was 
used, the title compound of Example 84 was prepared. Purification by HPLC and freeze- 
drying afforded 25mg (1 1%): 'H NMR (DMSO-d6) 5 8.1 1 (d, j=2.2Hz, 1H), 7.81 (dd, 
5 j=2.2, 9.2Hz, 1H), 7.73 (m, 1H), 7.58 (d, j=9.2Hz, 2H), 7.54 (m, 2H), 7.51 (d, j=8.4Hz, 
2H), 7.41 (d, j=8.5Hz, 2H), 7.35 (m, 1H), 6.57 (brd s, 2H), 4.38 (d, j=5.1Hz, 2H), 4.23 (t, 
j=6.6, 2H), 3.34 (m, 2H), 3. 19 (t, j=6.2Hz, 2H), 2.81 (m, 2H, ), 1 .78 (m, 4H) ppm. LRMS 
(ES + ): 573.2 (M+H) + . 

10 Example 85 

l-[3-Aminobenzisoxazol-5'-yll-3-trifluoromethyl-6-[2 , -A r -(morpholino)methyl-[l,l']- 
biphen-4-yl]-l,4,5,6-tetrahydropyrazolo-[3,4-cl-pyridin-7-one, trifluoroacetic acid 

salt. 




15 Following the procedure described in Example 60, except that morpholine was 

used, the title compound of Example 85 was prepared. Purification by HPLC and freeze- 
drying afforded 1 lOmg (45.8%): 'H NMR (DMSO-d6) 5 8.1 1 (d, j=1.9Hz, 1H), 7.81 (dd, 
j=2.2, 8.8Hz, 1H), 7.76 (m, 1H), 7.58 (d, j=8.8Hz, 2H), 7.54 (m, 1H), 7.51 (d, j=8.4Hz, 
2H), 7.40 (d, j=8.4Hz, 2H), 7.34 (m, 1H), 6.60 (brd s, 2H), 4.36 (brd s, 2H), 4.24 (t, j=6.6, 

20 2H), 3.77 (m, 2H), 3.59 (m, 2H), 3.21 (t, j=5.8Hz, 2H), 3.17 (m, 2H, ), 2.78 (m, 2H)ppm. 
LRMS (ES + ): 589.2 (M+H) + . 

Example 86 
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l-^3-AminobenzisoxazoI-5 , -y]J-3-trinuoroInethyl-6-[2'-A^A f -dimethylaIninomethy^ 
(l,]')-biphen-4-yl]-l,4,5,6-tetrahydropyra2oIo-[3,4-cJ-pyridin-7-one, trifluoroacetic 

acid salt. 



5 Following the procedure described in Example 60, except that dimethylamine in 

methanol was used, the title compound of Example 86 was prepared. Purification by 
HPLC and freeze-drying afforded 180mg (79%): *H NMR (DMSO-d6) 5 9.55 (s, 1H), 
8.1 1 (d, j=2.2Hz, 1H), 7.81 (dd, j=2.2, 8.7Hz, 1H), 7.72 (dd, j=3.7, 5.5Hz, 1H), 7.57 (d, 
j=8.8Hz, 2H), 7.54 (dd, j=2.5, 5.8Hz, 1H), 7.51 (d, j=8.8Hz, 2H), 7.39 (d, j=8.5Hz, 2H), 
10 7.36 (dd, j=1.8, 5.4Hz, 1H), 6.57 (s, 1H), 4.32 (d, j=4.8Hz, 2H), 4.23 (t, j=6.6, 2H), 3 21 (t, 
j=6.2Hz, 2H), 2.57 (s, 3H, ), 2.55 (s, 3H) ppm. LRMS (ES*): 547.2 (M+H) + . 



l-P-Ammobenzisoxazol-S'-ylJ^-trifluoromethyl^-KS'-A^dimethylaminomethyl^- 
fluoro-Il,l'l-biphen-4-yI]-4,5,6,7-tetrahydropyrazoIo-I3,4-c]azepin-8-one 



t The title compound of Example 87 was prepared by the same methods described in 
Example 40. LRMS (ES + ): 579.3, (M+H) + . 'H NMR (CD 3 OD) 8 7.98 (t, 1H), 7.81 (d, 
20 1 H), 7.79 (s, 1 H), 7.67 (t, 1 H), 7.59 (m, 1 H), 7.55 (m, 2H), 7.5 1 (m, 2H), 7.47 (t, 1 H), 4.39 
(s, 2H), 4.01 (t, 2H), 3.15 (t, 2H), 2.89 (s, 6H), 2.31 (m, 2H). 




Example 87 



trifluoroacetic acid salt 




Example 88 



DCID: <WO 0039131 A 1J_> 



WO 00/39131 



PCT/US99/30316 



l-[3-Aminoben2isoxazol-5'-ylJ-3-trifluoromcthyl-7-((3 , -A'-pyrroIidinylmethyl)-3- 
fluoro-[l,l'l-biphen-4-yl]-4,5,6,7-tetrahydropyrazoIo-(3,4-clazepin-8-one 

trifluoroacetic acid salt 

F 3 C 




The title compound was prepared by the same methods described in Example 40. 
LRMS (ES + ): 605.3, (M+H) + . 'H NMR (DMSO-d 6 ) 5 8.10 (d, 1H), 7.89 (s, 1H), 7.81 (d, 
1H), 7.65 (m, 2H), 7.59 (m, 2H), 7.51 (m, 3H), 6.58 (bs, 2H), 4.41 (d, 2H), 3.97 (t, 2H), 
3.39 (m, 2H), 3.1 1 (m, 2H), 3.01 (t, 2H), 2.19 (m, 2H), 2.03 (m, 2H), 1.85 (m, 2H). 



10 



15 



Example 89 

l-[4-Methoxyphenyll-3-trifluoromethyI-7-[(3'-Af-pyrrolidinylmethyl)-|l,l'l-biphen-4- 
yI]-4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one trifluoroacetic acid salt 

F 3 C 




The title compound was prepared by the same methods described in Example 35. 
LRMS (ES + ): 579.3, (M+H) + . *H NMR (CDC1 3 ) 8 7.66 (s, 1H), 7.58 (d, 1H), 7.48 (t, 1H), 
7.45-7.31 (m, 6H), 6.93 (d, 2H), 4.27 (d, 2H), 4.10 (bs, 2H), 3.91 (t, 2H), 3.80 (s, 3H), 
3.72 (m, 2H), 3.10 (t, 2H), 2.90 (m, 2H), 2.24 (m, 2H), 2.10 (m, 4H). 



Example 90 

20 l-[4-MethoxyphenylJ-3-trifluoromethyl-7-[(3'-Af-dimethyIaminomethyI)-[l,l']- 

biphen-4-y!J-4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one trifluoroacetic acid salt 
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The title compound was prepared by the same methods described in Example 35. 
LRMS (ES + ): 553.3, (M+H) + . *H NMR (CDC1 3 ) 5 7.68 (s, 1H), 7.62 (d, 1H), 7.53 (t, 1H), 
7.48-7.31 (m, 6H), 6.93 (d, 2H), 4.22 (s, 2H), 3.90 (m, 2H), 3.81 (s, 3H), 3.12 (t, 2H), 2.92 
5 (bs, 2H), 2.81 (s, 62H), 2.25 (m, 2H). 

Example 91 

l-[4-MethoxyphenylJ-3-trifluoromethyl-7-(4-benzimida2ol-l'-yl-3-fluorophenyIJ- 

4,5,6,7-tetrahydropyrazolo-I3,4-c]azepin-8-one trifluoroacetic acid salt 

F 3 C 



The title compound was prepared by the same methods described in Example 44. 
LRMS (ES + ): 536.3, (M+H) + . "H NMR (CDC1 3 ) 5 8.87 (bs, 1H), 8.02 (d, 1H), 7.59 (m, 
4H), 7.45 (m, 4H), 6.95 (d, 2H), 3.87 (m, 2H), 3.82 (s, 3H), 3. 12 (t, 2H), 2.30 (m, 2H). 

Example 92 

l-|3-Aminobenzisoxazo-5'-ylJ-3-trifluoromethyl-7-[(2 , -A r -pyrrolidinylmethyl)-3- 
fluoro-[l,r}-biphen-4-yl]-6,7-dihydropyrazolo-[3,4-c]azepin-8-onetrinuoroacetic 




acid salt 
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I<3-Cyano-4-fluorophenyl)-3-trifluoromethyl<7«(2-fIuoro-4-iodophenyl)-4,5,6,7- 
tetrahydropyrazolo-[3,4-c]azepin-8-one prepared by the same methods as shown in 
Example 40 (0.50 g, 0.90 mmol), N-bromosuccinimide (0. 19 g, 1 .08 mmol), and AIBN 
(9.0 mg) were refluxed with 50 mL of CC1 4 under N 2 for 2 h. The reaction mixture was 
5 cooled and filtered through Celite. The filtrate was concentrated to a brown solid. It was 
then dissolved in 20 mL of THF and 1, 8-diazabicyclo[5, 4, 0]unden-7-ene (DBU, 
0. 14mL) was added. The mixture was refluxed for 12 h. The solvent was removed. It 
was dissolved in EtOAc and washed with water and brine, dried over MgS0 4 and 
concentrated. Flash chromatography on silica gel with 15% EtOAc in hexane gave 0.21 g 
10 of 1 -(3-Cyano-4-fluorophenyl)-3-trifluoromethyl-7-(2-fluoro-4-iodophenyl>6,7- 

dihydropyrazolo-[3,4-c]azepin-8-one. The title compound was then prepared from l-(3- 
Cyana^-fluorophenyl)-3-trifluoro^ 

[3,4-c]azepin-8-one by the same methods shown in Example 40. LRMS (ES + ): 603.2, 
(M+H) + . ! H NMR (CDC1 3 ) 7.82 (d, 1H), 7.73 (m, 2H), 7.54-7.35 (m, 4H), 7.09 (dd, 4H), 
1 5 6.46 (m, 1H), 4.34 (s, 2H), 4.32 (d, 2H), 3.86 (bs, 2H), 3.59 (m, 2H), 2.58 (m, 2H), 2.01 
(m, 2H), 1.85 (m, 2H). 

Example 93 
H3-Aminobenzisoxazo-5'-yl]-3-trifl™^ 
20 fl«oro-[14'J-biphcn^-yIl-6,7-dihydropyrazolo-[3,4-c]azepin-8-onetrifluoroacetic 

acid salt 



, The title compound was prepared by the same methods described in Example 92. 
LRMS (ES + ): 577.2, (M+H) + . >H NMR (CDC1 3 ) 7.82 (d, 1H), 7.73 (m, 2H), 7.54-735 
25 (m, 4H), 7.09 (dd, 4H), 6.46 (m, 1 H), 4.33 (d, 2H), 4.29 (s, 2H), 3.89 (bs, 2H), 2.58 (s, 




6H). 
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l-[3-AmLnobenzisoxazo-5'-yll-3-trinuoromethyl-7-((2'-N-(R)-3- 

hydroxypyrrolidinylmethyl)-3-nuoro-[l,ri-biphen-4-ylJ-6,7-dihydropyrazolo-f3,4- 

cJazepin-8-one 



.OH 



F3C 




TFA 


1st" 
1ST 




F 






If 




-NH 2 



The title compound was prepared by the same methods described in Example 92. 
LRMS (ES + ): 619.3, (M+H) + . «H NMR (CDCI3) 7.78-7.59 (m, 4H), 7.50-7.28 (m, 4H), 
7.17-7.03 (m, 3H), 6.44 (m, 1H), 4.64 (s, 2H), 4.42-4.15 (m, 3H), 3.63-3.25 (m, 2H), 2.95- 
2.50 (m, 2H), 1 .97-1 .62 (m, 2H). 

Example 95 

l-(3-Aniinobenzisoxazo-5'-yl]-3-trinuoromethyI-7-|(2^ 

hydroxypyrroUdmylmethyl)-Il > rj-bi P hen^.ylJ-6J-dmydro P yr a zolo-{3,4-cJ M 

one trifluoroacetic acid salt 

F 3 C OH 

Jl 

N -> 

ll^-^Js^^l TFA 

The title compound was prepared by the same methods described in Example 92. 
LRMS (ES + ): 601.0, (M+H) + . 'H NMR (CDCI3) 7.79 (s, 1H), 7.68 (m, 2H), 7.50-7.22 (m, 
8H), 7.14 (d, 1H), 6.49 (m, 1H), 4.64 (s, 2H), 4.42-4.15 (m, 3H), 3.63-3.25 (m, 2H), 2.95- 
2.50 (m, 2H), 1 .97- 1 .62 (m, 2H). 

Example 96 

l-[3-Aminobenzisoxazo-5'-yl]-3-trifluoromethyl-7-I(2'-^-dimethylaminomethyl)- 
Il,l'J-biphen-4-yl]-6,7-dihydropyrazoIo-[3,4- C Jazepin-8-one trifluoroacetic acid salt 
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The title compound was prepared by the same methods described in Example 92. 
LRMS (ES + ): 559.2, (M+H) + . 'H NMR (CDC1 3 ) 7.82 (d, 1H), 7.70 (m, 2H), 7.53-7.38 
(m, 5H), 7.28 (m, 2H), 7.14 (d, IH), 6.50 (m, 1H), 4.39 (d, 2H), 4.28 (s, 2H), 2.55 (s, 6H). 



Example 97 

l-[4-Methoxyphenyll-3-trifluoromethyl-7-|(2'-^-pyrrolidinylmethyl)-Il,l']-biphen-4- 
yl]-6,7-dihydropyrazolo-[3,4-c]azepui-8-one trifluoroacetic acid salt 

F 3 Q 




> 

MeO 

1 0 The title compound was prepared by the same methods described in Example 92. 

LRMS (ES + ): 577.4, (M+H) + . J H NMR (CDC1 3 ) 7.77 (d, 1H), 7.55-7.35 (m, 5H), 7.28 
(m, 1H), 7.15-6.95 (m, 5H), 6.42 (m, 1H), 4.34 (s, 2H), 4.28 (d, 2H), 3.85 (s, 3H), 3.60 (m, 
2H), 2.58 (m, 2H), 2.03 (m, 2H), 1.89 (m, 2H). 



15 Example 98 

l-|4-Methoxyphenyl]-3-trifluoromethyl-7-[(2 , -/V,A^-dimethylaminomethyl)-[l,l']- 
biphen-4-yl]-6,7-dihydropyrazoIo-[3,4-cJazepin-8-one trifluoroacetic acid salt 

F 3C 
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The title compound was prepared by the same methods described in Example 92. 
LRMS (ES + ): 551.3, (M+H) + . ' H NMR (CDC1 3 ) 7.77 (d, 1H), 7.55-7.35 (m, 5H), 7.28 
(m, 1H), 7.15-6.95 (m, 5H), 6.42 (m, 1H), 4.29 (d, 2H), 4.27 (s, 2H), 3.84 (s, 3H), 2.60 (s 
6H). 



Example 99 

lf4-Methoxyphenyl]-3-trinuoromethyl-6-[(4-aminomethyl)phenyl]-l,4,5,6- 
tetrahydropyrazolo-[3,4-c]pyridin-7-one trifluoroacetic acid salt 

MeO 

l[-Methoxyphenyl]-3-trifluoromethyl-6-[(4-carbomethyoxy)phenyl>l,4,5 J 6- 
tetrahydropyra2olo-[3,4-c] Py ridin-7-one prepared by the same method as described in Park 
A of Example 66 (0. 1 7 g, 0.38 mmol) was dissolved in 20 mL of THF. Aqueous LiOH 
(0.5 mL of 1M solution) was added. The mixture was stirred at room temperature under 
N 2 for 2 h. It was diluted with Et 2 0 and washed with water and brine. It was then dried 
over MgS0 4 and concentrated to give 0.16 g of the acid. It was then dissolve din 15 mL of 
THF and cooled at 0°C under N 2 . To it was added Et 3 N (0.057 mL) and 
isobutylchloroformate (0.056 mL). The reaction mixture was stirred at 0°C for 20 
minutes. The precipitate was filtered off and washed with 15 mL of THF. The filtrate was 
transferred to another flask and to it was added NaBH 4 (28 mg) and a few drops of water. 
The mixture was stirred at 0°C for 15 minute and then at room temperature for 1 h. The 
reaction was quenched with aqueous HC1 and the solvent was removed. The residue was 
dissolved in EtOAc and washed with water and brine. It was dried over MgS0 4 , 
concentrated, and chromatography with 1 : 1 EtOAc to hexane to give 70 mg of the benzyl 
alcohol. LRMS (ES + ): 41 8. 1 , (M+H) + . 

The benzyl alcohol was dissolved in 7 mL of CH 2 CI 2 and PBr 3 (0.02 mL) was 
added. The mixture was stirred at room temperature for 30 minute. It was diluted with 
CH 2 C1 2 and washed with brine. After dried over MgS0 4) it was concentrated to a white 
solid. It was dissolved in 7 mLofDMF and NaN 3 (24 mg) was added. The mixture was 
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stirred at 50°C under N2 for 2.5 h. It was poured into water and extracted with EtOAc. 
The EtOAc extract was washed with brine, dried over MgS0 4 , concentrated to give the 
benzyl azide. The azide was dissolved in 10 mL of MeOH and refluxed with SnCl 2 .H 2 0 
(0.3 1 mg) for 45 minutes. The solvent was removed. The residue was dissolved in EtOAc 
5 and saturated NaHC0 3 (4 mL) was added. It was filtered through Celite, concentrated, and 
purified by reverse phase HPLC (CI 8 reverse phase column, eluted with a H 2 0/CH 3 CN 
gradient with 0.05% TFA) and lyophilized to afford 40 mg the title compound as the TFA 
salt (24%). LRMS (ES + ): 417.2, (M+H) + . ] H NMR (CDC1 3 ) 5 7.37 (d, 2H), 7.12 (s, 4H), 
6.84 (d, 2H), 4.01 (t, 2H), 3.67 (s, 3H), 3.58 (bs, 2H), 3.1 1 (t, 2H). 

10 

Example 100 

l-[3-AminomethyIphenylJ-3-methy!-6-[(2 , -^((3-(5)-hydroxy)pyrrolidinyI) methyl- 
ll,l']-biphen-4-yl)]-l,4,5 5 6-tetrahydro-7H-pyrazoIo-[3,4-cl-pyridin-7-one bis- 

trifluoroacetic acid salt. 



15 




Part A. l-(3-CyanophenyI)-3-methyI-6-(4-bromophenyI)-l,4,5,6-tctrahydro-7H- 
pyrazolo[3,4-c] py ridin-7-one. 

A mixture of 1 -(4-bromophenyl)-3-hydroxy-4-acetyl-5, 6-dihydropyridin-2-one 
(3.2 mmol, 1.0 g, Example 47, Part A) and 3-cyanophenylhydrazine (3.5 mmol, 0.60 g) in 
20 acetic acid (glacial, 40 mL) was heated at reflux for 3h. The reaction was evaporated, 
applied to a column of flash silica gel (ca. 250 g) and eluted with gradient of 2:1 to 1 :1 
hexane:EtOAc. There was obtained 0.4 g of the title compound, l-(3-cyanophenyl>3- 
methyl-6-(4-bromophenyl) 1 ,4,5,6-tetrahydro-7H-pyrazolo[3 ,4-c]pyridin-7-one. LRMS 
(ES^^Mll (M+H) + . 

25 

Part B. l-(3-Cyanophenyl)-3-methyI-6-I(2 , -A^-((3-(5)-hydroxy)pyrrolidinyl) methyl- 
[lJ']-biphen-4-yI)l-l,4,5,6-tetrahydro-7H-pyrazoIoI3,4-c]pyridin-7-o^^^ 

1 -(3-Cyanophenyl>3-methyl-6-(4-bromophenyl) 1 ,4,5,6-tetrahydro-7H- 
pyrazolo[3,4-c]pyridin-7-one (0.49 mmol, 0.20 g), 2-formylphenylboronic acid (0.69 
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mmol, 0. 10 g), and tetrabutyl ammonium bromide (0.024 mmol, 0.008 mmol) in benzene 
(12 mL) and 2N Na 2 C0 3 (4 mL) was purged with N 2 gas for 15 min, then tetrakis 
(triphenylphosphine) palladium (0.03 1 mmol, 0.035 g) was added. This mixture was 
heated at reflux for 1 8 h. To this mixture was added brine and it was then extracted with 
EtOAc. The extract was dried (MgS0 4 ) and evaporated. The residue was purified further 
by flash chromatography using a gradient of 5: 1 to 1 :1 hexanerEtOAc as an eluant. There 
was obtained 0. 12 g of the desired coupling product. LRMS (ES): 43 1 (M-H) '. 

This product (0.28 mmol, 0.12 g), 3 (^)-hydroxypyrrolidine (1.11 mmol, 0.097 g), 
acetic acid (glacial, 0.03 g) and sodium triacetoxyborohydride (0.56 mmol, 0.12 g) in 
CHC1 3 (5 mL) was stirred at ambient temperature for 1 8 h. The reaction was evaporated, 
dissolved in CH 2 C1 2 , washed with water, dried (MgS0 4 ) and evaporated. There was 
obtained 0.13 g of the title compound. LRMS (ES + ): 504 (M+H) + . 

Part C. l-(3-Methylaminophenyl)-3-methyl-6-[(2'-iV-((3-(^)- 

hydroxy)pyrroUdinyl)methyHl,l^^^^ 

cJpyridin-7-one bis-trifluoroacetic acid salt. 

1 -(3-Cyanophenyl>3-methyl-6-[(2'-Ar-((3-(5)-hydroxy)pyrrolidinyl) methyl-[ 1,1']- 
biphen^-yOl-l^^.e-tetrahydro-TH-pyrazolotS^clpyridin-T-one (0.26 mmol, 0.13 g) in 
MeOH (20 mL) with TFA ( I mL) was shaken under an atmosphere of H2 gas (50 psi) in 
the presence of 1 0% Pd-C catalyst (50 mg) for 1 8 h. The reaction was purged with N2 gas, 
filtered through a pad of Celite then evaporated. The residue was purified by HPLC on a 
C 18 column by elution with a gradient of water (0.05% TFA, solvent A) and acetonitrile 
(0.05% TFA, solvent B). There was obtained 0.072 g of l-[3-aminomethylphenyl]-3- 
methyl-6-[(2'-N-((3-(S)hydroxy)pyrrolidinyl) methyl-[l,l ']-biphenyl-4-yl)]- 1,4,5,6- 
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one bis-trifluoroacetic acid salt with a purity of 
>90%; mp 79.2 °C, HRMS (C 3 ,H340 2 N 5 ) + : 508.2773 m/z. 

Example 101 

l-[3-AminomethylphenylJ-3-methyl-6-I(2'-methyIsulfonyl-[l 5 r]-biphen-4-yl)]-l,4,5,6- 
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one, trifluoroacetic acid salt. 
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Part A. l-(3-cyanophenyl)-3-methyl-6-((2'-methylsuIfonyI-|l,l 'J-biphen-4-yl)l-l, 4,5,6- 
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one. 

l-(3-Cyanophenyl>3-methyl-6-(4-bromophenyl)l,4,5,6-tetrahydro-7H- 
5 pyrazolo[3,4-c]pyridin-7-one (Example 1 00, Part A; 0. 1 7 g, 0.42 mmol), 2- 

thiomethylphenylboronic acid (0.098 g, 0.58 mmol) and Bi^NBr (0.008 g) in C 6 H 6 (20 
mL) and 2N Na 2 C0 3 (4 mL) was purged with a stream of N 2 gas. Palladium tetrakis 
(triphenyl)phosphine (0.02 g, 0.02 mmol) was added and the mixture heated at reflux for 
1 8 h. To the cooled reaction mixture, brine and EtOAc was added and the layers separated. 

10 The organic layer was dried (MgS0 4 ) and evaporated then the residue was purified by 
silica gel chromatography (100 g of SiQ*, eluted with 1:1 hexane : EtOAc) to give 0.12 g 
(3.2 mmol) of l-(3-cyanophenyl>3-methyl-6-[(2'-thiomethyl-[l,r]-biphen-4-yl)]-l,4,5,6- 
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one. LRMS (ES + ): 451 (M+H) + . 

A mixture of this product (0.12 g, 0.27 mmol) and m-chloroperbenzoic acid (0.14 

1 5 g, 0.8 1 mmol) in CH2C12 were stirred for 1 8 h. Saturated NaHC03 was added and the 

layers separated. The basic layer was extracted into CH2C12, then the organic layers were 
combined, dried (MgS04) and evaporated to yield 0.14 g of the title compound. LRMS 
(ES + ): 505 (M+Na) + . 



20 Part B. l-P-Aminomethylphenyll-S-methyl-e-KZ'-methylsulfonyl-Il^'J-biphen^- 
yl)J-l,4,5,6-tetrahydro-7H-pyrazolol3,4-c]pyridin-7-one, trifluoroacetic acid salt. 

The product from above was treated as in Example 100, Part C and the residue was 
purified by HPLC on a d 8 column by elution with a gradient of water (0.05% TFA, 
solvent A) and acetonitrile (0.05% TFA, solvent B). There was obtained 0.066 g of the 
25 title compound of Example 101,1 -[3-aminomethylphenyl]-3-methyl-6-[(2'- 

methylsulfonyH 1 , 1 ']-biphen-4-yl)]- 1 ,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one, 
trifluoroacetic acid salt with a purity of >94%. mp 131 °C, HRMS (C27H 2 70jN 4 S) + : 
487.1 819 m/z. 



30 Example 102 
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l-fS-Aminobenzisoxazol-S'-ylJ-S-methyl-e-KS-nuoro-a'-^C^)- 

hydroxy)pyrrolidi„yI m ethyl- [ l > r 1 .biphe„-4-y|))-l,4,5,6-tetrahydro-7H-pyra2oIo(3,4- 

c]pyridin-7-one, trifluoroacetic acid salt. 




in 



TFA 



This compound was prepared and purified by the same procedure outlined ... 
Example 47, Part D from a mixture of l-[(3-aminobenzisoxazol-5'-yl]-3-methyl-6-[(3. 
fluoro-2'-formy H lJ -J-biphen-4-yl)^ 

and 3 (S)-hydroxypyrrolidine. There was obtained 0.030 g of the title product with a purity 
>98%. mp 207.7 °C; HRMS (C 3l H 30 N 6 O 3 F) + : 553.2377 m/z. 

Example 103 
H3-Ainmobe,Kisoxazol-5'-yI]-3-met^^ 
biphc„^y,)H,4,5,6-tetrahydr^^^^ 

salt. 




20 



TFA 



This compound was prepared and purified by the same procedure outlined in 
Example 47, Part D from a mixture of 1 -[(3-aminobenzisoxazol-5'-yl]-3-methyl-6-[(3- 
fluor °-2'-fon*yHU^ 

and pyrrolidine. There was obtained 0.029 g of the title product with a purity >97% 
HRMS (C 3l H 30 N 6 O 2 F) + : 537.2421 m/z. 



Example 104 
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H 1 -AminoisoquinoIin-7'-yl]-3^ 

l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one bts-trifluoroacetic acid salt. 




Part A. l-(Isoquinolin-7'-yl)-3-trifluoromethyl-6-[4-bromophenyl]-l ,4,5,6- 
5 tetrahydropyrazolo-[3,4-c]-pyridin-7-one 

1, 5, 6-Trihydro-l-(4-bromophenyl)-4-trifluoroacetyl-pyridiii-2, 3-dione (0.84 g, 
1.87 mmol) and 7-hydrazinoisoquinoIine (tin salt from SnCl 2 reduction of diazonium salt) 
(0.72 g, 1 .87 mmol) were heated to reflux in acetic acid (30 ml) for 4h. The solvents were 
removed and ethyl acetate/sodium bicarbonate (sat) was added. The product was extracted 
10 with ethyl acetate, washed with brine and dried on sodium sulfate. Purification by 

chromatography on silica with (1:1) hexane/ethyl acetate as eluant afforded 0.60 g (64%) 
of the title compound. LRMS (ES+): 505/507.0 (Br pattern) (M+H) + . 

Part B. l-(l-AminoisoquinoIin-7 5 -yl)-3-trifluoromethyl-6-[4-bromophenyl]-l,4,5,6- 
1 5 tetrahydropyrazo!o-[3,4-c)-pyridine-7-one 

1 -(Isoquinolin-7 , -yl)-3-trifluoromethyl-6-[4-bromophenyl]- 1 ,4,5,6- 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one (0.50 g, 1 mmol) was mixed with MCPBA 
(65%) (0.45 g, 1.2mmol) in methylene chloride. The mixture was stirred at RT overnight. 
The solvents were removed and ethyl acetate/sodium bicarbonate (sat) added. Organic 

20 layer was separated and washed with brine and dried on sodium sulfate. Filtered and 
concentrated to give isoquinoline N-oxide (0.51 g, 98%). LRMS (ES+): 521.2/523 (Br 
pattern) (M+H) + . The N-oxide was mixed with p-TsCl (229 mg, 1 .2 mmol) in pyridine (10 
ml). The mixture was stirred at RT overnight. Pyridine was removed under reduced 
pressure and ethanolamine (8 ml) was added. The resulting mixture was stirred at RT lh. 

25 Cold water was added and product was extracted with ethyl acetate, washed with brine and 
dried over sodium sulfate. Purification by chromatography on silica with (2:3) 
hexane/ethyl acetate as eluent afforded 0.26 g (50%) of the title compound. LRMS (ES+): 
520.2/522.2 (Br pattern) (M+H) + . 
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Part C. l-Il-AminoisoquinoUn-7'-ylJ-3-trifluoromethyl-6-[4-(2-methylimidazoH »- 

yl)phenyl]-l,4,5,6-tetrahydropyrazolo-I3,4-cJ-pyridin-7-one bis-trifluoroacetic acid 
salt. 

1 -( 1 -aminoisoquinolin-7 '-yl)-3-trifluoromethyl-6-[4-bromophenyl]- 1 ,4,5,6- 
tetrahydropyrazolo-[3,4-c]-pyridine-7-one (0.25 g, 0.48 mmol) was mixed with 2- 
methylimidazole (59 mg, 0.72 mmol), potassium carbonate (133 mg, 0.96 mmol) and Cul 
(14 mg, 0.072) in DMSO. The mixture was degassed under argon for 1 5 min. The mixture 
was stirred at 125 °C for lOh. The mixture was cooled to RT and partitioned between ethyl 
acetate and water, washed with water, brine and dried over sodium sulfate. Purification by 
HPLC (RP) gradient to give 29 mg (14%) of the title compound of Example 104. LRMS 
(ES+): 504.4 (M+H) + 



Example 105 

l-[3-AniinobenzisoxazoI-5'-yl]-3-methyI-6-[4-(2-methylimidazoI-r-yI) P henyl]-l,6- 
dihydropyrazolcH[43-</)-pyrimidin-7-one bis-trifluoroacetic acid salt. 




The title compound of Example 105 was prepared following procedures described 
previously. LRMS (ES+): 439.4 (M+H) + 

Example 106 

l-[3-AminobenzisoxazoI-5'-yIJ-3-methyl-6-[4-(2-(dimetliylaminomethyl)imidazol-r- 
yl)-2-fluorophenyIJ-l 5 6-dihydropyrazolo-[4^- < i]-pyrimidin-7-one bis-trifluoroacetic 

acid salt. 




The title compound of Example 106 was prepared following procedures described 
previously. LRMS (ES+): 500.5 (M+H) + 
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Example 107 
l-IS-Aminobenzisoxazol-S'-ylJ-S^ 
(dimethylaminomcthyl)im^ 

pyrimidin-7-one bis-trifluoroacetic acid salt. 



The title compound of Example 107 was prepared following procedures described 
previously. LRMS (ES+): 536.4 (M+H) + 

Example 108 
l-[3-Aimnobenzisoxazol-5'-ylJ-3-m^ 

yl)-2-fluorophenyl]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one bis- 
trifluoroacetic acid salt. 



The title compound of Example 108 was prepared following procedures described 
previously. LRMS (ES+): 501.5 (M+H) + . 

Example 109 

l-|3-Aminobenzisoxazol-5'-yll-3-methyI-6-(4-bromophenyI)-l,4,5,6- 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one, trifluoroacetic acid salt. 
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The title compound of Example 109 was prepared following procedures described 
previously. HRMS (C 20 H I7 N 5 O 2 Br) + : 438.0557 m/z. 
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The following tables contain representative examples of the present invention. 
Each entry in each table is intended to be paired with each formulae at the start of the 
table. For example, in Tables 1 and 2, example 1 is intended to be paired with each of the 
formulae. 

The following nomenclature is intended for group A in the following tables. 

N— ^ 
2-pyrimidyl 

^— N 
5-pyrimidyl 



-O 

phenyl 




2-CI-phenyl 




2-F-phenyl 




2,6-diF-phenyl 




*&- <£c 

1 ° r I O 

15 G <3 
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H 3 C 



G 



G 



G 



H 



N 



// 




G 



G 



Z is CR*a ; 

G is selected from: 

4-(methoxy)phenyl; 

2- (aminomethyl)phenyl; 

3- (aminornethyl)phenyl; 
2-(aminomethyl)-3-fluorophenyl; 
2-(aminomethyl)-4-fluorophenyl ; 
2-(aminomethyl>5-fluorophenyl; 

2- (aminomethyl)-6-fluorophenyl; 

3- amino-phthalazin-5-yl; 

3- amino-phthalazin-6-yl; 
1 -aminoisoquinolin-6-yl; 
1 -aminoisoquinolin-7-yl; 

4- aminoquinazol-6-yl; 
4-aminoquinazol-7-yl; 

. 3-aminobenzisoxazoI-5-yl; 
3 -aminobenzisoxazol -6-yl ; 
3-aminoisobenzazol-5-yl; and, 
3-aminoisobenzazol-6-yl; 



Ex# 



R la 

CH3 



phenyl 



A 



2-(aminosulfonyl)phenyl 



B 
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2 


CH3 


phenyl 


3 


CH3 


phenyl 


4 


CH3 


phenyl 


5 


CH3 


phenyl 


6 


CH3 


phenyl 


7 


CH3 


phenyl 


8 


CH3 


phenyl 


9 


CH3 


phenyl 


10 


CH3 


phenyl 


11 


CH3 


phenyl 


12 


CH3 


phenyl 


13 


CH3 


phenyl 


14 


CH3 


2-pyridyl 


15 


CH3 


2-pyridyl 


16 


CH3 


2-pyridyl 


17 


CH3 


2-nvridvl 


18 


CH3 


2-pyridyl 


19 


CH3 


2-pyridyl 


20 


CH3 


2-nvridvl 


21 


CH3 


2-pyridyl 


22 


CH3 


2-nvridvl 


23 


CH3 


2-Dvridvl 


24 


CH3 


2-pyridyl 


25 


CH3 


2-pyridyl 


26 


CH3 


2-Dvridvl 


27 


CH3 


3-pyridyl 


28 


CH3 


3-pyridyl 


29 


CH3 


3-pyridyl 


30 


< CH3 


3-pyridyl 


31 


CH3 


3-pyridyl 


32 


CH3 


3-pyridyl 


33 


CH3 


3-pyridyl 


34 


CH3 


3-pyridyl 


35 


CH3 


3-pyridyl 


36 


CH3 


3-pyridyl 
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2-(methylaminosulfony])phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomcthyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl>- 

aminomethyl)phenyl 
2-(N-(cyclopentyl)- 

aminomethyl)phenyl 
2-(N-(3-hydroxypyirolidinyl)- 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsul fonyl)pheny 1 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinyImethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-{N-(cyclobutyl)- 

aminomethyl)phenyl 
2-(N-(cyclopentyl)- 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl)- 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

209 



•>Z\D: <WO 0039131A1_I_> 



WO 00/39131 



PCT/US99/30316 



37 
38 

5 

39 

40 
41 

10 42 
43 
44 

45 

15 46 



20 



CH3 

CH3 

CH3 

CH3 
CH3 
CH3 
CH3 
CH3 

CH3 
CH3 



45 



47 


CH3 


48 


CH3 


49 


CH3 


50 


CH3 


51 


CH3 


52 


CH3 


53 


CH3 


54 


CH3 


55 


CH3 


56 


CH3 


57 


CH3 


58 


CH3 


59 


CH3 


60 


CH3 


61 


CH3 


62 


CH3 


63 


CH3 


64 


CH3 


65 


CH3 


66 


CH3 


67 


CH3 


68 


CH3 


69 


CH3 



3-pyridyI 

3-pyridyl 

3-pyridyl 

2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 

2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

2-pyrimidyl 

5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 

5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 

5-pyrimidyl 

2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 



methyl)aminomethyl)phenyI 
2-(N-(cyclobutyl> 

aminomethyI)phenyl 
2-(N-(cyclopentyI> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyI)phenyl 
1 -pyrrolidinocarbonyl 

2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinyImethyl)phenyl 
1 -methyl-2-imidazolyl 
2 -methyl- 1 -imidazolyl 
2-(dimethylaminomethyl> 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyI> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrToIidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl> 1 - 

imidazolyl 
2-(N-(cyclopropyI- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyI 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidiny]> 

methyl)phenyl 

2-(aminosulfonyI)phenyl 
2-(methylaminosulfonyl)phenyI 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
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70 CH3 

71 CH3 

72 CH3 
5 73 CH3 

74 CH3 

75 CH3 
10 76 CH3 

77 CH3 

78 CH3 

15 

79 CH3 

80 CH3 

81 CH3 

82 CH3 
20 83 CH3 

84 CH3 

85 CH3 

86 CH3 
25 87 CH3 

88 CH3 

89 CH3 

30 

90 CH3 

91 CH3 

35 92 CH3 

93 CH3 

94 CH3 

95 CH3 

96 CH3 

40 

97 ( CH3 

98 CH3 

99 CH3 

100 CH3 

45 

101 CH3 

102 CH3 



2-CI-phenyI 

2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 
2-Cl-phenyl 

2-Cl-phenyl 

2-Cl-phenyl 

2-Cl-phenyl 

2-Cl-phenyl 

2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

2-F-phenyl 
2-F-phenyl 
2-F-phenyl 
2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2-F-phenyl 

2,6-diF-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 

2,6-diF-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 
2,6-diF-phenyl 

2,6-diF-phenyl 

2,6-diF-phenyl 



2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)-l - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyiTolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaniinosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl>- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrroIidinyl> 

methyl)phenyl 
2-(aminosul fony l)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyI)- 

aminomethyl)phenyI 
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103 

104 

105 
106 
107 
108 
109 

110 
111 
112 
113 

114 

115 

116 

117 

118 
119 
120 
121 
122 

123 
124 
125 
126 

127 

128 

129 

130 

131 
132 
133 
134 
135 



CH3 
CH3 

CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 



2,6-diF-phenyl 

2,6-diF-phenyl 

phenyl 
phenyl 
phenyl 
phenyl 
phenyl 



CH2CH3 phenyl 

CH2CH3 phenyl 

CH2CH3 phenyl 

CH2CH3 phenyl 

CH2CH3 phenyl 

CH2CH3 phenyl 

CH2CH3 phenyl 

CH2CH3 phenyl 



CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 

CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

■ CH2CH3 

CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 



2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 

2-pyridyl 
2-pyridyl 
2-pyridyl 
2-pyridyl 

2-pyridyl 

2-pyridyl 

2-pyridyl 

2- pyridyl 

3- pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 
3-pyridyl 



136 CH2CH3 3-pyridyl 



2-(N-(cyclopentyl)- 

aminomethyl)phenyl 

2-(N-(3-hydroxypyrrolidinyl> 
methyl)phenyl 

2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyI-2-imidazolyl 
2-methyl-l -imidazolyl 

2T(dimethylaminomethyl>- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 

2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazoIyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl> 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl)- 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyi)phenyI 
2-(N,N- 

dimethylaminomethyI)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
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137 


CH2CH3 


3-pyridyl 




138 


CH2CH3 


3-pyridyl 




139 


CH2CH3 


3-pyridyl 


5 


140 


CH2CH3 


3-pyridyl 




1 A 1 

141 


CH2CH3 


3-pyridyl 




142 


CH2CH3 


3-pyridyl 


10 










143 


CH2CH3 


3-pyridyl 




144 


CH2CH3 


2-pyrimidyl 




145 


CH2CH3 


2-pyrimidyI 


15 


146 


CH2CH3 


2-pyrimidyl 




147 


CH2CH3 


2-pyrimidyl 




148 


CH2CH3 


2-pyrimidyl 




149 


CH2CH3 


2-pyrimidyl 


20 


150 


CH2CH3 


2-Dvrimidvl 




151 


CH2CH3 


2-pyrimidyl 




152 


CH2CH3 


2-Dvrimidvl 




153 


CH2CH3 


2-Dvrimidvl 


25 










154 


CH2CH3 


2-pyrimidyl 




155 


CH2CH3 


2-pyrimidyl 


30 


156 


CH2CH3 


2-pyrimidyl 




157 


CH2CH3 


5-pyrimidyl 




158 


CH2CH3 


5-pyrimidyl 




159 


CH2CH3 


5-pyrimidyl 


35 


160 


CH2CH3 


5-pyrimidyl 




161 


CH2CH3 


5-pyrimidyl 




162 


CH2CH3 


5-pyrimidyl 




163 


CH2CH3 


5-pyrimidyl 


40 


164 


CH2CH3 


5-pyrimidyl 




165 


, CH2CH3 


5-pyrimidyl 




loo 


CH2CH3 


5-pynmidyl 


45 


167 


CH2CH3 


5-pyrimidyl 




168 


CH2CH3 


5-pyrimidyl 




169 


CH2CH3 


5-pyrimidyl 
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1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl> 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl)- 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N-(cycIopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl>- 

aminomethyl)phenyl 
2-(N -(cycl openty 1> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl)- 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyI 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl> 1 - 

imidazolyl 
2-(N-(cyc!opropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl)- 

ami nomet hy 1 )pheny 1 
2-(N-(cyclopentyl)- 

aminomethyl)phenyl 
2-(N-(3 -hydroxypyrrol i di ny 1> 
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170 
171 
172 
173 
174 

175 
176 
177 
178 

179 

180 

181 

182 

183 
184 
185 
186 
187 

188 
189 
190 
191 



193 



195 

196 
197 
198 
199 
200 

201 
202 
203 
204 



CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 

CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 

CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 

CH2CH3 
CH2CH3 
CH2CH3 
CH2CH3 
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imidazolyl 
2-(N-(cyclopropyl- 
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2-(N-(cyclobutyl> 
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2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
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aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyI 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl>l - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl>- 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N -(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl>- 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyI-2-imidazolyl 
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2-methyl- 1 -imidazolyl 
2-(dimethyIaminomethyl)- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl>- 

aminomethyl)phenyl 
2-(N-(cyclopentyl)- 

aminornethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazoIyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl>- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-{N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl> 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

m ethyl )phenyl 
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2-(aminosulfonyI)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyI)phenyl 
1 -methyI-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl>I - 

imidazolyl 

2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl)- 

methyl)phenyl 

2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 

2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyI-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl> 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 

2-(aminosulfonyl)phenyl 

2-(methylaminosulfonyl)phenyl 
1 -pjorolidinocarbonyl 

2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrroIidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 

2-(dimethylaminomethyl>l - 
imidazolyl 
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2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl)- 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 

1 - methyl-2-imidazolyl 

2- methyl- 1 -imidazolyl 
2-(dimethylaminomethyl>l - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyI 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 ■^pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyI 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethyIaminomethyl)-l - 

imidazolyl 

2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cycIobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosuIfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
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dimethylaminomethyl)phenyI 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
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imidazolyl 
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methyl)aminomethyl)phenyl 
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2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyI)phenyl 
2-(methylaminosulfonyI)phenyl 
1 -pyrrolidinocarbonyl 

2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 

1 - methyl-2-imidazolyl 
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imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 
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aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl)- 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
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1 -pyrrolidinocarbonyl 
2-(methylsul fonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
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imidazolyl 

2-(N-(cyclopropyl- 
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2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-(N-(3-hydroxypyrroIidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
2-{N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N- 

dim ethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)-l - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl> 

aminomethyl)phenyl 
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2-(methylsulfonyl)phenyl 
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2-(N-(cyclopentyl> 

aminomethyl)phenyl 
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methyl)phenyl 
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2-(methylsulfonyl)phenyl 
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1 -methyl-2-imidazolyl 
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imidazolyl 
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imidazolyl 

2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 
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2-(N-(cyclopentyl> 
aminomethyl)phenyl 
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S02CH3 




1453 


CH2NH- 


2,6-diF-phenyl 




S02CH3 




1454 


CH2NH- 


2,6-diF-phenyl 




S02CH3 




1455 


CH2NH- 


2,6-diF-phenyl 




S02CH3 




1456 


CH2NH- 


2,6-diF-phenyl 




S02CH3 
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2-(N-(3-hydroxypyirolidinyl)- 

methyl)phenyl 
2-(aminosulfonyl)phenyl 

2-(methylaminosul fonyl)phenyl 

1 -pyrcolidinocarbonyl 

2-(methylsulfonyl)phenyl 

2-(N,N- 

dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 

1 -methyl-2-imidazolyl 

2 -methyl- 1 -imidazolyl 

2-(dimethylaminomethyl)- 1 - 

imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> 

aminomethyl)phenyl 
2-(N-(cyclopentyl)- 

aminomethyl)phenyl 
2-(N-(3-hydroxypyiTolidinyl)- 

methyl)phenyl 
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Table 2 




Zis N; 
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5 




Zi is O; 



10 

H 3 C 




Z> isO; 
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Z» is S; 
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Z 1 isNH; 
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Z 1 is NCH 3 ; 
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10 



15 



20 



25 



30 



35 



G is selected from: 

4-(methoxy)phenyl; 

2- (aminomethyl)phenyl; 

3- (aminomethyl)phenyl; 
2-(aminomethyl>3-fluorophenyl; 
2-(aminomethyI>4-fluorophenyl; 
2-(aminomethyl>5-fluorophenyI ; 

2- (aminomethyl>6-fluorophenyI; 

3- amino-phthalazin-5-yl; 

3- amino-phthalazin-6-yl; 
1 -aminoisoquinolin-6-yl; 
1 -aminoisoquinolin-7-yl; 

4- aminoquinazol-6-yl; 
4-aminoquinazol-7-yI; 

3 -aminobenzi soxazol -5-y 1 ; 
3-aminobenzisoxazol-6-yl; 
3-aminoisobenzazol-5-yl; and, 
3-aminoisobenzazol-6-yl; 



B 



Ex# 


A 


1 


phenyl 


2 


phenyl 


3 


phenyl 


4 


phenyl 


5 


phenyl 


6 


phenyl 


7 


phenyl 


8 


phenyl 


9 


phenyl 


10 


.phenyl 


11 


phenyl 


12 


phenyl 


13 


phenyl 


14 


2-pyridyl 


15 


2-pyridyl 


16 


2-pyridyl 



2-(aminosulfonyl)phenyl 

2-(methylaminosulfonyI)phenyl 

1 -pyrrolidinocarbonyl 

2-(methylsulfonyl)phenyl 

2-(N,N-dimethylaminomethyI)phenyl 

2-(N-pym>lidinylmethyl)phen>* 

1 -methyl-2-imidazolyl 

2-methyl- 1 -imidazolyl 

2-(dimethyIaminomethyl> 1 -imidazolyl 

2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl)-aminomethyl)phenyl 
2-(N-(cyclopentyI>aminomethyl)phenyl 
2-(N~(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
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45 



1 7 2-pyridy] 

1 8 2-pyridyl 

19 2-pyridy] 

20 2-pyridyl 
5 2 1 2-pyridyl 

22 2-pyridyl 

23 2-pyridyl 

24 2-pyridyl 
10 25 2-pyridyl 

26 2-pyridyl 

27 3-pyridyl 

28 3-pyridyl 
15 29 3-pyridyl 

30 3-pyridyl 

3 1 3-pyridyl 

32 3-pyridyl 

33 3-pyridyl 
20 34 3-pyridyl 

35 3-pyridyl 

36 3-pyridyl 

3-pyridyl 
3-pyridyl 
3-pyridyl 

2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 
2-pyrimidyl 

2-pyrimidyl 
2-pyrimidyl 
, 2-pyrimidyl 

5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 
5-pyrimidyl 



25 



30 



35 



40 



37 
38 
39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 
51 

52 

53 
54 
55 
56 
57 
58 
59 



2-(methylsulfonyl)phenyl 
2-(N,N-dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2 -methyl- 1 -imidazolyl 

2-(dimethylaminomethyI> 1 -imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl>aminomethyl)phenyl 
2-(N-(cyclopentyl>aminomethyl)phenyl 
2-(N-(3-hydroxypyrTolidinyl> 

methyl)phenyl 

2-(aminosulfonyl)phenyl 

2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 

2-(N,N-dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyI 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 

2-(dimethylaminomethyl> 1 -imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cycIobutyl>aminomethyl)phenyl 
2-(N-(cyclopentyl>aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 

2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyI)phenyI 

1 - pyrrolidinocarbonyl 

2- (methylsulfonyl)phenyl 

2-(N ,N-dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 

1 - methyl-2-imidazolyl 

2- methyl- 1 -imidazolyl 

2-(dimethylaminomethyl>l -imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl> aminomethyl)phenyl 

2-(N-(cyclopentyl>aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 
methyl)phenyl 

2-(aminosulfonyl)phenyl 

2-(methyIaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N-dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
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60 


5-pyrimidyI 




61 


5-pyrimidyl 




62 


S-nvrimiHvl 
y j i iiiiiKxy \ 


5 


63 


5 ~n vri m 1 1\ \i I 




64 


S-nvrimiHvl 




65 


5-nvrimidvl 




66 




10 


67 


2-f , l-nhf»n\/l 




68 


?-Pl_nfi ^n\/l 




69 


2-Cl-phenyl 




70 


2-Cl-phenyl 




71 




15 


72 


2-Pl-nh^nvrl 




73 


2-Cl-phenyl 




74 


2-Cl-phenyl 




75 


^ ■ v-« i pii cny i 


20 


16 


v-« i -pneny i 




77 


^-^i-pnenyi 




78 


^-v^i-pnenyi 




79 


z-r -pneny i 


25 


80 


z-r -pneny i 




81 

O 1 


z-r -pneny i 




82 


2-F-phenyl 




83 


2-F-phenyl 




84 


z -r -pneny i 


30 


85 


-r -pneny i 




86 


2-F-phenyl 




87 


2-F-phenyl 




88 


^- * -piicnyi 


35 


89 


2 — P— f*n \j\ 




90 


2 -F-tVh **n vri 




91 


2-F-nH f*n vl 




92 


2 6-diF-TVhf»n\/l 


40 


93 


2 6-diF-r>Vi< a nvl 




94 


2 F-r>Hf*n\/l 




95 


2,6-diF-nhenvl 




96 


2,6-diF-phenyl 




97 


2,6-diF-phenyl 


45 


98 


2,6-diF-phenyl 




99 


2,6-diF-phenyl 




100 


2,6-diF-phenyl 




101 


2,6-diF-phenyl 



2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 -imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl>aminomethyl)phenyl 
2-(N-(cyclopentyl)-aminoniethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 

2-(N,N-dimethylaminomethyl)phenyl 

2-(N-pyrrolidinylmethyl)phenyl 

1 -methyl-2-imidazolyl 

2-methyl- 1 -imidazolyl 

2-(dimethylaminomethyl)- 1 -imidazolyl 

2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl)-aminomethyl)phenyl 
2-(N-(cyclopentyI>aminomethyI)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 

2-(methylsulfonyl)phenyl 

2-(N,N-dimethylaminomethyl)phenyl 

2-(N-pyrrolidinylmethyl)phenyl 

1 -methyl-2-imidazolyl 

2-methyl- 1 -imidazolyl 

2-(dimethylaminomethyl> 1 -imidazolyl 

2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
2-(N-(cyclobutyl)-aminomethyl)phenyl 
2-(N-(cyclopentyl)-aminomethyl)phenyl 
2-(N-(3-hydroxypyrrolidinyl> 

methyl)phenyl 
2-(aminosulfonyl)phenyl 
2-(methylaminosulfonyl)phenyl 
1 -pyrrolidinocarbonyl 
2-(methylsulfonyl)phenyl 
2-(N,N-dimethylaminomethyl)phenyl 
2-(N-pyrrolidinylmethyl)phenyl 
1 -methyl-2-imidazolyl 
2-methyl- 1 -imidazolyl 
2-(dimethylaminomethyl)- 1 -imidazolyl 
2-(N-(cyclopropyl- 

methyl)aminomethyl)phenyl 
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102 2,6-diF-phenyl 2-(N-(cycJobutyl>aminomethyI)phenyl 

103 2,6-diF-phenyl 2-(N-(cyclopentyl>aminomethyl)phenyl 

104 2,6-diF-phenyl 2-(N-(3-hydroxypyn-olidinyI> 

methyl)phenyl 
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UTILITY 

The compounds of this invention are useful as anticoagulants for the treatment or 
prevention of thromboembolic disorders in mammals. The term "thromboembolic 
disorders" as used herein includes arterial or venous cardiovascular or cerebrovascular 
5 thromboembolic disorders, including, for example, unstable angina, first or recurrent 
myocardial infarction, ischemic sudden death, transient ischemic attack, stroke, 
atherosclerosis, venous thrombosis, deep vein thrombosis, thrombophlebitis, arterial 
embolism, coronary and cerebral arterial thrombosis, cerebral embolism, kidney 
embolisms, and pulmonary embolisms. The anticoagulant effect of compounds of the 
1 0 present invention is believed to be due to inhibition of factor Xa or thrombin. 

The effectiveness of compounds of the present invention as inhibitors of factor Xa 
was determined using purified human factor Xa and synthetic substrate. The rate of factor 
Xa hydrolysis of chromogenic substrate S2222 (Kabi Pharmacia, Franklin, OH) was 
measured both in the absence and presence of compounds of the present invention. 
1 5 Hydrolysis of the substrate resulted in the release of pNA, which was monitored 

spectrophotometrically by measuring the increase in absorbance at 405 nM. A decrease in 
the rate of absorbance change at 405 ran in the presence of inhibitor is indicative of 
enzyme inhibition. The results of this assay are expressed as inhibitory constant, Kj. 

Factor Xa determinations were made in 0.10 M sodium phosphate buffer, pH 7.5, 
containing 0.20 M NaCl, and 0.5% PEG 8000. The Michaelis constant, K m , for substrate 
hydrolysis was determined at 25°C using the method of Lineweaver and Burk. Values of 
Ki were determined by allowing 0.2-0.5 nM human factor Xa (Enzyme Research 
Laboratories, South Bend, IN) to react with the substrate (0.20 mM-1 mM) in the presence 
of inhibitor. Reactions were allowed to go for 30 minutes and the velocities (rate of 
absorbance change vs time) were measured in the time frame of 25-30 minutes. The 
following relationship was used to calculate Kj values: 

(v 0 - v s )/v s = I/(Kj ( 1 + S/K m )) 

where: 

v 0 is the velocity of the control in the absence of inhibitor; 
30 v s >s the velocity in the presence of inhibitor; 

I is the concentration of inhibitor; 

Kj is the dissociation constant of the enzyme: inhibitor complex; 



20 



25 
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S is the concentration of substrate; 
Km is the Michaelis constant. 
Using the methodology described above, a number of compounds of the present invention 
were found to exhibit a Kj of <1 0 uM, thereby confirming the utility of the compounds of 
the present invention as effective Xa inhibitors. 

Compounds tested in the above assay are considered to be active if they exhibit a 
Kj of <1 0 uM. Preferred compounds of the present invention have Kj's of <1 M M. More 
preferred compounds of the present invention have Ki'sof^O.l uM. Even more preferred 
compounds of the present invention have Kj's of <0.01 uM. Still more preferred 
compounds of the present invention have Kj's of <0.001 uM. 

The antithrombotic effect of compounds of the present invention can be 
demonstrated in a rabbit arteriovenous (AV) shunt thrombosis model. In this model, 
rabbits weighing 2-3 kg anesthetized with a mixture of xylazine (10 mg/kg i.m.) and' 
ketamine (50 mg/kg i.m.) are used. A saline-filled AV shunt device is connected between 
the femoral arterial and the femoral venous cannulae. The AV shunt device consists of a 
piece of 6-cm tygon tubing that contains a piece of silk thread. Blood will flow from the 
femoral artery via the AV-shunt into the femoral vein. The exposure of flowing blood to a 
sflk thread will induce the formation of a significant thrombus. After forty minutes, the 
shunt is disconnected and the silk thread covered with thrombus is weighed. Test agents or 
vehicle will be given (i.v., i.p., s . c ., or orally) prior to the opening of the AV shunt. The 
percentage inhibition of thrombus formation is determined for each treatment group. The 
ID50 values (dose which produces 50% inhibition of thrombus formation) are estimated by 
linear regression. 

The compounds of formula (I) may also be useful as inhibitors of serine proteases, 
notably human thrombin, plasma kallikrein and plasmin. Because of their inhibitory 
action, these compounds are indicated for use in the prevention or treatment of 
physiological reactions, blood coagulation and inflammation, catalyzed by the aforesaid 
class of enzymes. Specifically, the compounds have utility as drugs for the treatment of 
diseases arising from elevated thrombin activity such as myocardial infarction, and as 
reagents used as anticoagulants in the processing of blood to plasma for diagnostic and 
other commercial purposes. 

Some compounds of the present invention were shown to be direct acting inhibitors 
of the serine protease thrombin by their ability to inhibit the cleavage of small molecule 
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substrates by thrombin in a purified system. In vitro inhibition constants were determined 
by the method described by Kettner et al. in J. Biol Chem. 1990, 255, 18289-18297, 
herein incorporated by reference. In these assays, thrombin-mediated hydrolysis of the 
chromogenic substrate S2238 (Helena Laboratories, Beaumont, TX) was monitored 
5 spectrophotometrically. Addition of an inhibitor to the assay mixture results in decreased 
absorbance and is indicative of thrombin inhibition. Human thrombin (Enzyme Research 
Laboratories, Inc., South Bend, IN) at a concentration of 0.2 nM in 0.1 0 M sodium 
phosphate buffer, pH 7.5, 0.20 M NaCl, and 0.5% PEG 6000, was incubated with various 
substrate concentrations ranging from 0.20 to 0.02 mM. After 25 to 30 minutes of 
1 0 incubation, thrombin activity was assayed by monitoring the rate of increase in absorbance 
at 405 nm that arises owing to substrate hydrolysis. Inhibition constants were derived from 
reciprocal plots of the reaction velocity as a function of substrate concentration using the 
standard method of Lineweaver and Burk. Using the methodology described above, some 
compounds of this invention were evaluated and found to exhibit a K, of less than 10 ^m, 
1 5 thereby confirming the utility of the compounds of the present invention as effective 
thrombin inhibitors. 

The compounds of the present invention can be administered alone or in 
combination with one or more additional therapeutic agents. These include other anti- 
coagulant or coagulation inhibitory agents, anti-platelet or platelet inhibitory agents, 
20 thrombin inhibitors, or thrombolytic or fibrinolytic agents. 

The compounds are administered to a mammal in a therapeutically effective 
amount. By "therapeutically effective amount" it is meant an amount of a compound of 
Formula I that, when administered alone or in combination with an additional therapeutic 
agent to a mammal, is effective to prevent or ameliorate the thromboembolic disease 
25 condition or the progression of the disease. 

By "administered in combination" or "combination therapy" it is meant that the 
compound of Formula I and one or more additional therapeutic agents are administered 
concurrently to the mammal being treated. When administered in combination each 
component may be administered at the same time or sequentially in any order at different 
30 points in time. Thus, each component may be administered separately but sufficiently 

closely in time so as to provide the desired therapeutic effect. Other anticoagulant agents 
(or coagulation inhibitory agents) that may be used in combination with the compounds of 
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this invention include warfarin and heparin, as well as other factor Xa inhibitors such as 
those described in the publications identified above under Background of the Invention. 

The term anti-platelet agents (or platelet inhibitory agents), as used herein, denotes 
agents that inhibit platelet function such as by inhibiting the aggregation, adhesion or 
granular secretion of platelets. Such agents include, but are not limited to, the various 
known non-steroidal anti-inflammatory drugs (NSAIDS) such as aspirin, ibuprofen, 
naproxen, sulindac, indomethacin, mefenamate, droxicam, diclofenac, sulfinpyrazone, and 
piroxicam, including pharmaceutically acceptable salts or prodrugs thereof. Of the 
NSAIDS, aspirin (acetylsalicyclic acid or ASA), and piroxicam are preferred. Other 
suitable anti-platelet agents include ticlopidine, including pharmaceutically acceptable 
salts or prodrugs thereof. Ticlopidine is also a preferred compound since it is known to be 
gentle on the gastro-intestinal tract in use. Still other suitable platelet inhibitory agents 
include Ilb/IIIa antagonists, thromboxane-A2-receptor antagonists and thromboxanes- 
synthetase inhibitors, as well as pharmaceutically acceptable salts or prodrugs thereof. 

The term thrombin inhibitors (or anti-thrombin agents), as used herein, denotes 
inhibitors of the serine protease thrombin. By inhibiting thrombin, various 
thrombin-mediated processes, such as thrombin-mediated platelet activation (that is, for 
example, the aggregation of platelets, and/or the granular secretion of plasminogen 
activator inhibitor- 1 and/or serotonin) and/or fibrin formation are disrupted. A number of 
20 thrombin inhibitors are known to one of skill in the art and these inhibitors are 

contemplated to be used in combination with the present compounds. Such inhibitors 
include, but are not limited to, boroarginine derivatives, boropeptides, heparins, hirudin 
and argatroban, including pharmaceutically acceptable salts and prodrugs thereof. 
Boroarginine derivatives and boropeptides include N-acetyl and peptide derivatives of 
25 boronic acid, such as C-terminal a-aminoboronic acid derivatives of lysine, ornithine, 
arginine, homoarginine and corresponding isothiouronium analogs thereof. The term 
hirudin, as used herein, includes suitable derivatives or analogs of hirudin, referred to 
herein as hirulogs, such as disulfatohirudin. Boropeptide thrombin inhibitors include 
compounds described in Kettner et al., U.S. Patent No. 5,187,157 and European Patent 
Application Publication Number 293 881 A2, the disclosures of which are hereby 
incorporated herein by reference. Other suitable boroarginine derivatives and boropeptide 
thrombin inhibitors include those disclosed in PCT Application Publication Number 
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92/07869 and European Patent Application Publication Number 471,651 A2, the 
disclosures of which are hereby incorporated herein by reference. 

The term thrombolytics (or fibrinolytic) agents (or thrombolytics or fibrinolytics), 
as used herein, denotes agents that lyse blood clots (thrombi). Such agents include tissue 
5 plasminogen activator, anistreplase, urokinase or streptokinase, including pharmaceutical^ 
acceptable salts or prodrugs thereof. The term anistreplase, as used herein, refers to 
anisoylated plasminogen streptokinase activator complex, as described, for example, in 
European Patent Application No. 028,489, the disclosure of which is hereby incorporated 
herein by reference herein. The term urokinase, as used herein, is intended to denote both 
1 0 dual and single chain urokinase, the latter also being referred to herein as prourokinase. 

Administration of the compounds of Formula I of the invention in combination 
with such additional therapeutic agent, may afford an efficacy advantage over the 
compounds and agents alone, and may do so while permitting the use of lower doses of 
each. A lower dosage minimizes the potential of side effects, thereby providing an 
1 5 increased margin of safety. 

The compounds of the present invention are also useful as standard or reference 
compounds, for example as a quality standard or control, in tests or assays involving the 
inhibition of factor Xa. Such compounds may be provided in a commercial kit, for 
example, for use in pharmaceutical research involving factor Xa. For example, a 
20 compound of the present invention could be used as a reference in an assay to compare its 
known activity to a compound with an unknown activity. This would ensure the 
experimenter that the assay was being performed properly and provide a basis for 
comparison, especially if the test compound was a derivative of the reference compound. 
When developing new assays or protocols, compounds according to the present invention 
25 could be used to test their effectiveness. 

The compounds of the present invention may also be used in diagnostic assays 
involving factor Xa. For example, the presence of factor Xa in an unknown sample could 
be determined by addition of chromogenic substrate S2222 to a series of solutions 
containing test sample and optionally one of the compounds of the present invention. If 
30 production of pNA is observed in the solutions containing test sample, but not in the 

presence of a compound of the present invention, then one would conclude factor Xa was 
present. 
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Dosage and Formulation 
The compounds of this invention can be administered in such oral dosage 
forms as tablets, capsules (each of which includes sustained release or timed release 
formulations), pills, powders, granules, elixirs, tinctures, suspensions, syrups, and 
5 emulsions. They may also be administered in intravenous (bolus or infusion), 

intraperitoneal, subcutaneous, or intramuscular form, all using dosage forms well known 
to those of ordinary skill in the pharmaceutical arts. They can be administered alone, but 
generally will be administered with a pharmaceutical carrier selected on the basis of the 
chosen route of administration and standard pharmaceutical practice. 
1 0 The dosage regimen for the compounds of the present invention will, of course, 

vary depending upon known factors, such as the pharmacodynamic characteristics of the 
particular agent and its mode and route of administration; the species, age, sex, health, 
medical condition, and weight of the recipient; the nature and extent of the symptoms; the 
kind of concurrent treatment; the frequency of treatment; the route of administration, the 
renal and hepatic function of the patient,and the effect desired. A physician or veterinarian 
can determine and prescribe the effective amount of the drug required to prevent, counter, 
or arrest the progress of the thromboembolic disorder. 

By way of general guidance, the daily oral dosage of each active ingredient, when 
used for the indicated effects, will range between about 0.001 to 1000 mg/kg of body 
20 weight, preferably between about 0.0 1 to 1 00 mg/kg of body weight per day, and most 

preferably between about 1.0 to 20 mg/kg/day. Intravenously, the most preferred doses will 
range from about 1 to about 10 mg/kg/minute during a constant rate infusion. Compounds 
of this invention may be administered in a single daily dose, or the total daily dosage may 
be administered in divided doses of two, three, or four times daily. 
25 Compounds of this invention can be administered in intranasal form via topical use 

of suitable intranasal vehicles, or via transdermal routes, using transdermal skin patches. 
When administered in the form of a transdermal delivery system, the dosage 
administration will, of course, be continuous rather than intermittent throughout the 
dosage regimen. 

30 The compounds are typically administered in admixture with suitable 

pharmaceutical diluents, excipients, or carriers (collectively referred to herein as 
pharmaceutical carriers) suitably selected with respect to the intended form of 
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administration, that is, oral tablets, capsules, elixirs, syrups and the like, and consistent 
with conventional pharmaceutical practices. 

For instance, for oral administration in the form of a tablet or capsule, the active 
drug component can be combined with an oral, non-toxic, pharmaceutically acceptable, 
5 inert carrier such as lactose, starch, sucrose, glucose, methyl callulose, magnesium 

stearate, dicalcium phosphate, calcium sulfate, mannitol, sorbitol and the like; for oral 
administration in liquid form, the oral drug components can be combined with any oral, 
non-toxic, pharmaceutically acceptable inert carrier such as ethanol, glycerol, water, and 
the like. Moreover, when desired or necessary, suitable binders, lubricants, disintegrating 
10 agents, and coloring agents can also be incorporated into the mixture. Suitable binders 
include starch, gelatin, natural sugars such as glucose or beta-lactose, com sweeteners, 
natural and synthetic gums such as acacia, tragacanth, or sodium alginate, 
carboxymethylcellulose, polyethylene glycol, waxes, and the like. Lubricants used in 
these dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium 
1 5 benzoate, sodium acetate, sodium chloride, and the like. Disintegrators include, without 
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum, and the like. 

The compounds of the present invention can also be administered in the forni of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, 
and multilamellar vesicles. Liposomes can be formed from a variety of phospholipids, 
20 such as cholesterol, stearylamine, or phosphatidylcholines. 

Compounds of the present invention may also be coupled with soluble polymers as 
targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran 
copolymer, polyhydroxypropylmethacrylamide-phenol, 

polyhydroxyethylaspartamidephenol, or polyethyleneoxide-polylysine substituted with 
25 palmitoyl residues. Furthermore, the compounds of the present invention may be coupled 
to a class of biodegradable polymers useful in achieving controlled release of a drug, for 
example, polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic 
acid, jiolyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals, 
polydihydropyrans, polycyanoacylates, and crosslinked or amphipathic block copolymers 
30 of hydrogels. 

Dosage forms (pharmaceutical compositions) suitable for administration may 
contain from about 1 milligram to about 100 milligrams of active ingredient per dosage 
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unit. In these pharmaceutical compositions the active ingredient will ordinarily be present 
in an amount of about 0.5-9 5 o/ o by weight based on the total weight of the composition. 

Gelatin capsules may contain the active ingredient and powdered carriers, such as 
lactose, starch, cellulose derivatives, magnesium stearate, stearic acid, and the like. Similar 
diluents can be used to make compressed tablets. Both tablets and capsules can be 
manufactured as sustained release products to provide for continuous release of medication 
over a period of hours. Compressed tablets can be sugar coated or film coated to mask any 
unpleasant taste and protect the tablet from the atmosphere, or enteric coated for selective 
disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can contain coloring and flavoring to 
increase patient acceptance. 

In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related 
sugar solutions and glycols such as propylene glycol or polyethylene glycols are suitable 
earners for parenteral solutions. Solutions for parenteral administration preferably contain 
a water soluble salt of the active ingredient, suitable stabilizing agents, and if necessary, 
buffer substances. Antioxidizing agents such as sodium bisulfite, sodium sulfite or 
ascorbic acid, either alone or combined, are suitable stabilizing agents. Also used are citric 
acd and its salts and sodium EDTA. In addition, parenteral solutions can contain 
preservatives, such as benzalkonium chloride, methyl- or propylparaben, and 
20 chlorobutanoL 

Suitable pharmaceutical carriers are described in Remington'. Pharmaceutic 
Sciences, Mack Publishing Company, a standard reference text in this field. 

Representative useful pharmaceutical dosage-forms for administration of the 
compounds of this invention can be illustrated as follows: 
2 5 Capsules 

A large number of unit capsules can be prepared by filling standard two-piece 
hard gelatin capsules each with 1 00 milligrams of powdered active ingredient 1 50 
milligrams of lactose, 50 milligrams of cellulose, and 6 milligrams magnesium stearate. 
Soft Gelatin Capsules 

A mixture of active ingredient in a digestable oil such as soybean oil, 
cottonseed oil or olive oil may be prepared and injected by means of a positive ' 
displacement pump into gelatin to form soft gelatin capsules containing 100 milligrams of 
the active ingredient. The capsules should be washed and dried. 
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Tablets 

Tablets may be prepared by conventional procedures so that the dosage unit is 
100 milligrams of active ingredient, 0.2 milligrams of colloidal silicon dioxide, 5 
milligrams of magnesium stearate, 275 milligrams of microcrystalline cellulose, 1 1 
5 milligrams of starch and 98.8 milligrams of lactose. Appropriate coatings may be applied 
to increase palatability or delay absorption. 
Injectable 

A parenteral composition suitable for administration by injection may be 
prepared by stirring 1 .5% by weight of active ingredient in 10% by volume propylene 
1 0 glycol and water. The solution should be made isotonic with sodium chloride and 
sterilized. 

Suspension 

An aqueous suspension can be prepared for oral administration so that each 5 
mL contain 100 mg of finely divided active ingredient, 200 mg of sodium carboxymethyl 
15 cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol solution, U.S. P., and 0.025 mL of 
vanillin. 

Where the compounds of this invention are combined with other anticoagulant 
agents, for example, a daily dosage may be about 0. 1 to 100 milligrams of the compound 
of Formula I and about 1 to 7.5 milligrams of the second anticoagulant, per kilogram of 

20 patient body weight. For a tablet dosage form, the compounds of this invention generally 
may be present in an amount of about 5 to 10 milligrams per dosage unit, and the second 
anti-coagulant in an amount of about 1 to 5 milligrams per dosage unit. 

Where the compounds of Formula I are administered in combination with an anti- 
platelet agent, by way of general guidance, typically a daily dosage may be about 0.01 to 

25 25 milligrams of the compound of Formula I and about 50 to 1 50 milligrams of the anti- 
platelet agent, preferably about 0.1 to 1 milligrams of the compound of Formula I and 
about 1 to 3 milligrams of antiplatelet agents, per kilogram of patient body weight. 

Where the compounds of Formula I are adminstered in combination with 
thrombolytic agent, typically a daily dosage may beabout 0.1 to 1 milligrams of the 

30 compound of Formula I, per kilogram of patient body weight and, in the case of the 

thrombolytic agents, the usual dosage of the thrombolyic agent when administered alone 
may be reduced by about 70-80% when administered with a compound of Formula I. 
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Where two or more of the foregoing second therapeutic agents are administered 
with the compound of Formula I, generally the amount of each component in a typical 
daily dosage and typical dosage form may be reduced relative to theusual dosage of the 
agent when administered alone, in view of the additive or synergistic effect of the 
therapeutic agents when administered in combination. 

Particularly when provided as a single dosage unit, the potential exists for a 
chemical interaction between the combined active ingredients. For this reason, when the 
compound of Formula I and a second therapeutic agent are combined in a single dosage 
unit they are formulated such that although the active ingredients are combined in a single 
dosage unit, the physical contact between the active ingredients is minimized (that is 
reduced). For example, one active ingredient may be enteric coated. By enteric coating one 
of the active ingredients, it is possible not only to minimize the contact between the 
combined active ingredients, but also, it is possible to control the release of one of these 
components in the gastrointestinal tract such that one of these components is not released 
15 m the stomach but rather is released in the intestines. One of the active ingredients may 
also be coated with a material that effects a sustained-release throughout the 
gastrointestinal tract and also serves to minimize physical contact between the combined 
active ingredients. Furthermore, the sustained-released component can be additionally 
enteric coated such that the release of this component occurs only in the intestine Still 
20 another approach would involve the formulation of a combination product in which the 
one component is coated with a sustained and/or enteric release polymer, and the other 
component is also coated with a polymer such as a lowviscosity grade of hydroxypropyl 
methylcellulose (HPMC) or other appropriate materials as known in the art, in order to 
further separate the active components. The polymer coating serves to form an additional 
25 barrier to interaction with the other component. 

These as well as other ways of minimizing contact between the components of 
combination products of the present invention, whether administered in a single dosage 
form of administered in separate forms but at the same time by the same manner, will be 
readily apparent to those skilled in the art, once armed with the present disclosure. 
30 Obviously, numerous modifications and variations of the present invention are 

possible in light of the above teachings. It is therefore to be understood that within the 
scope of the appended claims, the invention may be practiced otherwise that as specifically 
described herein. 
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WHAT IS CLAIMED IS: 

1 . A compound selected from the group: 
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or a stereoisomer or pharmaceutical^ acceptable salt thereof, wherein compounds of the 
above formulas are substituted with 0-2 R 3 ; 

G is a group of formula I or II: 

i ii 

278 



10 



XHCr. <WO_0039131A1_I_> 



WO 00/39131 



PCT/US99/30316 



ring D is selected from -(CH 2 )3-, -(CH 2 ) 4 -, -CH 2 N=CH-, -CH 2 CH 2 N=CH-, and a 5-6 
membered aromatic system containing from 0-2 heteroatoms selected from the 
group N, O, and S, provided that from 0-1 O and S atoms are present; 

5 

ring D, when present, is substituted with 0-2 R; 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with 
0-1 R; 

10 

R is selected from CI, F, Br, I, OH, Ci_ 3 alkoxy, NH 2 , NH(Ci. 3 alkyl), N(C!_ 3 alkyl) 2 , 
CH 2 NH 2 , CH 2 NH(C,_ 3 alkyl), CH 2 N(Ci_ 3 alkyl^, CH 2 CH 2 NH 2 , 
CH 2 CH 2 NH(C,. 3 alkyl), and CH 2 CH 2 N(C!. 3 alkyl^; 

15 alternatively, ring D is absent; 

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and 
pyridazinyl, and ring E is substituted with R" and R'; 

20 R" is selected from F, CI, Br, I, OH, Ci_ 3 alkoxy, CN, C(=NR 8 )NR 7 R 9 , 

NHC(=NR8)NR7R9, NR8CH(=NR 7 ), C(0)NR7r8, (CR»R9) t NR7R8, SH, Cj. 3 
alkyl-S, S(0)R3b, S(0) 2 R3a, S(0) 2 NR2R2a, and OCF 3 ; 

R' is selected from H, F, CI, Br, I, SR3, C0 2 R3, N0 2 , (CH 2 ) t OR 3 , Cm alkyl, OCF 3 , CF 3 , 
25 C(0)NR7R8, and (CR8R9) t NR7R8 ; 

alternatively, R" and R' combine to form methylenedioxy or ethylenedioxy; 
Z is Nor CR la ; 

30 

Z 1 is S, O, or NR 3 ; 
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Z2 is selected from H, C M alkyl, phenyl, benzyl, C(0)R3, and S(0)pR 3c ; 

R«* is selected from H, -(CH 2 ) r -R«\ -CH=CH-Rl\ NCH 2 R'", OCH 2 R r ', SCH 2 R'", 
NH(CH 2 ) 2 (CH 2 ) t R«', 0(CH 2 )2(CH2),Rl', and S(CH 2 ) 2 (CH 2 ),R«'; 

R 1 ' is selected from H, C]. 3 alkyl, F, CI, Br, 1,-CN, -CHO, (CF 2 ) r CF 3 , (CH 2 ) r OR2, 
NR2 R 2a C (0)R2c, 0C(0)R2, (CF 2 ) r C0 2 R2c S(C-)pR2b NR2(CH 2 ) r OR2, 
C(=NR2c )NR 2 R 2a } N R2C(0)R2b NR2C(0)R3, NR2C(0)NHR2b NR2C(0) 2 R2a, 
OC(0)NR2a R 2b > C (0)NR2 R 2a C(0)NR2(CH 2 ) r OR2, S0 2 NR2 R 2a 5 NR 2 S o 2 R2b 
C 3 . 6 carbocyclic residue substituted with 0-2 R*a, and 5-10 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R 4a ; 

R 1 " is selected from H, CH(CH 2 OR2) 2 , C(0)R2c, C(0)NR2R2a S (0)R2b S(0) 2 R2b, and 
15 S0 2 NR2R2a ; 



10 



20 



lie 



R 2 , at each occurrence, is selected from H, CF 3 , Ci_6 alkyl, benzyl, C 3 . 6 carbocycli 

residue substituted with 0-2 R«b a c 3 . 6 carbocyclic-CH 2 - residue substituted with 
0-2 R4b ^ 5 . 6 mem bered heterocyclic system containing from 1-4 heteroatoms 
selected from the group consisting of N, O, and S substituted with 0-2 R 4 b; 



R 2 *, at each occurrence, is selected from H, CF 3 , Cj.fi alkyl, benzyl, C 3 . 6 carbocyclic 

residue substituted with 0-2 R4b, and 5-6 membered heterocyclic system containing 
from 1-4 heteroatoms selected from the group consisting of N, O, and S substituted 
25 with 0-2 R 4 b; 

R2b at each occurrence, is selected from CF 3 , C^ alkoxy, d. 6 alkyl, benzyl, C 3 _ 6 
carbocyclic residue substituted with 0-2 R4b 5-6 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
30 O, and S substituted with 0-2 R 4 b- 
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R 2c , at each occurrence, is selected from CF3, OH, alkoxy, C]_6 alkyl, benzyl, C3_6 
carbocyclic residue substituted with 0-2 R 4b , and 5-6 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R 4b ; 

5 

alternatively, R 2 and R 2a , together with the atom to which they are attached, combine to 
form a 5 or 6 membered saturated, partially saturated or unsaturated ring 
substituted with 0-2 R 4b and containing from 0-1 additional heteroatoms selected 
from the group consisting of N, O, and S; 

10 

R 3 , at each occurrence, is selected from H, alkyl, and phenyl; 
R 3a , at each occurrence, is selected from H, C1-4 alkyl, and phenyl; 
1 5 R 3b , at each occurrence, is selected from H, C1-4 alkyl, and phenyl; 
R 3c , at each occurrence, is selected from C1-4 alkyl, and phenyl; 



A is selected from: 
20 C3-10 carbocyclic residue substituted with 0-2 R 4 , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4 ; 

B is selected from: 
25 X-Y, C(=NR 2 )NR 2 R 2a , NR 2 C(=NR 2 )NR 2 R 2a , 

C3-10 carbocyclic residue substituted with 0-2 R 4a , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4a ; 

30 X is selected from CjU alkylene, -CR 2 (CR 2 R 2b )(CH 2 ) r , -C(O)-, -C(=NR r )-, 

-CR 2 (NRl"R 2 )-, -CR 2 (OR 2 )-, -CR 2 (SR 2 )-, -C(0)CR 2 R 2a -, -CR 2 R 2 aC(0), -S(0) p -, 
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-S(0) p CR2R2a. ) . C R2 R 2a S( o )p . > - S (0) 2 NR2-, -NR2 S (0) 2 -, -NR2 S (0) 2 CR2 R 2a_ ) 
-CR2R2a S(0)2NR 2. 5 .NR2S(0)2NR2-, -C(0)NR2-, -NR2C(0)-, 
-C(0)NR2 C R2R2a. } -NR2 C (0)CR2R2a., -CR2 R 2a C(0 ) NR 2. > -CR2 R 2a NR 2 C ( 0 )-, 
-NR2C(0)0-, -OC(0)NR2-, -NR2C(0)NR2-, -NR2-, -NR2CR2R2a_ i - C R2 R 2a NR 2. ) 
5 O, -CR2 R 2ao., and -OCR 2 R2a_ ; 

Y is selected from: 
CH 2 NR2 R 2a ; 
CH 2 CH 2 NR2 R 2a ; 

10 Q3- 1 0 caibocyclic residue substituted with 0-2 R 4a , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R4a ; 

R 4 , at each occurrence, is selected from H, =0, (CH 2 )rOR2, F, CI, Br, I, C,^ alkyl, -CN, 
1 5 N0 2 , (CH 2 ) r NR2 R 2a j (CH 2 ) r C(0)R2c, NR2C(0)R2b C(0)NR2 R 2a 

NR2C(0)NR2R2a C(=NR2)NR2R2a } C(=NS(0) 2 R5)NR2R2 a> 
NHC(=NR2 )NR2R2a> C(0)NHC(=NR2)NR2 R 2a S0 2 NR2 R 2 a) NR2 S 0 2 NR2 R 2 a> 
NR2 S 0 2 -C,_4 alkyl, NR2S0 2 R5, S(0) p R5, (CF 2 ) r CF 3 , NCH 2 Rl", OCH 2 Rl", 
SCH 2 R1", N(CH 2 ) 2 (CH 2 ) t R»', 0(CH 2 ) 2 (CH 2 ) t Rl', and S(CH 2 ) 2 (CH 2 ) t Rl 

alternatively, one R 4 is a 5-6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, O, and S; 

R 4 *, at each occurrence, is selected from H, =0, (CH 2 ) r OR2 (CH^F, (CH 2 ) r Br, (CH 2 ) r 
Cl, CI, Br, F, I, C1.4 alkyl, -CN, N0 2 , (CH 2 ) r NR2 R 2a ) (CH 2 ) r C(0)R2c } 
• NR2 C (0)R2b C(0)NR2 R 2 a> (CH 2 ) r N=CHOR3, C(0)NH(CH 2 ) 2 NR2 R 2 a> 
NR2C(0)NR2R2a 9 C(=NR2)NR2R2a, NHC(=NR2)NR2 R 2 a) S 0 2 NR2R2a ) 
NR2 S 0 2 NR2R2a > N R2 S 0 2 -C^ alkyl, CCONHSC^-C,^ alkyl, NR2S0 2 R5, 
S(0) p R5, and (CF 2 ) r CF 3 ; 
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alternatively, one R 4a is a 5-6 membered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, O, and S substituted with 0-1 

R 5 ; 

5 R 4b , at each occurrence, is selected from H, =0, (CH 2 ) r OR 3 , F, CI, Br, I, Cm alkyl, -CN, 
N0 2 , (CH 2 ) r NR 3 R 3a , (CH 2 ) r C(0)R 3 , (CH 2 ) r C(0)OR 3c , NR 3 C(0)R 3a , 
C(0)NR 3 R 3a , NR 3 C(0)NR 3 R 3a , C(=NR 3 )NR 3 R 3a , NR 3 C(=NR 3 )NR 3 R 3a , 
S0 2 NR 3 R 3a , NR 3 S0 2 NR 3 R 3a , NR 3 S0 2 -Ci_4 alkyl, NR 3 S0 2 CF 3 , NR 3 S0 2 - 
phenyl, S(0)pCF3, S(0) p -Ci^ alkyl, S(0)p-phenyl, and (CF 2 ) r CF 3 ; 

10 

R 5 , at each occurrence, is selected from CF3, Ci-6 alkyl, phenyl substituted with 0-2 R 6 , 
and benzyl substituted with 0-2 R 6 ; 

R 6 , at each occurrence, is selected from H, OH, (CH 2 ) r OR 2 , halo, C1-4 alkyl, CN, NO^ 
1 5 (CH 2 ) r NR2R2a > (CH 2 ) r C(0)R2b, NR2C(0)R 2 b NR2C(0)NR2R2a, C(=NH)NH 2 , 

NHC(=NH)NH 2 , S0 2 NR 2 R2a, NR 2 S0 2 NR 2 R2a, and NR 2 S0 2 Ci-4 alkyl; 

R 7 , at each occurrence, is selected from H, OH, C\.(, alkyl, Ci-6 alkylcarbonyl, C1-6 

alkoxy, C1-4 alkoxycarbonyl, (CH 2 ) n -phenyl, C6-10 aryloxy, C6-10 aryloxycarbonyl, 
20 C<s-io arylmethylcarbonyl, Ci_4 alkyl carbonyloxy Q-4 alkoxycarbonyl, CVio 

arylcarbonyloxy C1-4 alkoxycarbonyl, Q-6 alkylaminocarbonyl, 
phenylaminocarbonyl, and phenyl C1-4 alkoxycarbonyl; 



25 



R 8 , at each occurrence, is selected from H, C\.s alkyl and (CH 2 )„-phenyl; 

alternatively, R 7 and R 8 combine to form a 5 or 6 membered saturated, ring which 

contains from 0-1 additional heteroatoms selected from the group consisting of N, 
O, and S; 



30 R 9 , at each occurrence, is selected from H, Ci-6 alkyl and (CH 2 ) n -phenyl; 
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n, at each occurrence, is selected from 0, 1,2, and 3; 

m, at each occurrence, is selected from 0, 1 , and 2; 
5 p, at each occurrence, is selected from 0, 1 , and 2; 
r, at each occurrence, is selected from 0, 1, 2, and 3; 
s, at each occurrence, is selected from 0, 1, and 2; and, 

10 

t, at each occurrence, is selected from 0, 1,2, and 3. 

2. A compound of Claim 1, wherein the compound is selected from the group: 

15 
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CH 2 NH 2 
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5 A is selected from one of the following carbocyclic and heterocyclic systems which are 
substituted with 0-2 R 4 ; 

phenyl, piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, morpholinyl, 
thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 
10 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyI, 

1,2,4-thiadiazolyl, 1 ,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 
1,2,4-triazolyl, 1 ,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl, benzothiofuranyl, 
indolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, 
benzisothiazolyl, and isoindazolyl; 

15 

B is selected from: H, Y, and X-Y; 
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X is selected from C M alkylene, -C(0)-, -C(=NR)-, -CR2(N R 2r2- K - C (0)CR2R2a_ > 

-CR2R2a C(0)> - C (0)NR2-, -NR2 C (0)-, -C(0)NR2 C R2 R 2a. ) - N R2C(0)CR2 R 2a. > 
-CR2R2a C ( 0 )NR2-, -CR2R2a NR 2 C(0) ., -NR2C(0)NR2-, -NR2-, -NR2 C R2R2a/ 
-CR2R2a hfR 2. ) o, -CR2R2ao-, and -OCR2R2a. ; 

5 

Y is CH 2 NR2R2a or CH 2 CH 2 NR2R2a ; 



alternatively, Y is selected from one of the following carbocyclic and heterocyclic system, 
that are substituted with 0-2 R4a ; 

cyclopropyl, cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl, 
pyridyl, pyrimidyl, furanyl, morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl, 
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 
1,2,5-oxadiazolyl, 1 ,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 
1,2,5-thiadiazolyI, 1 ,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 
1 ,3,4-triazolyl, benzofuranyl, benzothiofuranyl, indolyl, benzimidazolyl, 
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, and 
isoindazolyl; 



alternatively, Y is selected from the following bicyclic heteroaryl ring systems: 




K is selected from O, S, NH, and N; and, 
25 s is 0. 



3. A compound of Claim 2, wherein the compound is selected from the group- 
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wherein compounds of the above formulas are substituted with 0-2 R 3 ; 
G is selected from the group: 

10 
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4. A compound of Claim 3, wherein: 
5 G is selected from: 




10 

5. A compound of Claim 4, wherein: 
A is selected from phenyl, pyridyl, and pyrimidyl, and is substituted with 02 R 4 ; and, 

15 

B is selected from X-Y, phenyl, pyrrolidine morpholino, 1,2,3-triazolyl, and irnidazolyl, 
and is substituted with 0-1 R 4a ; 

R 2 , at each occurrence, is selected from H, CH 3 , CH2CH3, cyclopropylmethyl, cyclobutyl, 
20 and cyclopentyl; 
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alternatively, R 2 and R2a together with thf} atQm tQ ^ ^ ^ ^ 
form pyrrolidine substituted with 0-2 R 4 «>; 

5 

R« at each occurrence, is selected from OH, (CH 2)r OR2, halo, alkyl, (CH^^Rla, 
and (CF 2 )rCF 3 ; 

R4a is selected from C M alkyl, CF 3 , (CH 2 ) r OR2, (CH 2 ) r NR2 R 2a, S (0)pR5, S0 2 NR2 R 2a 
10 and l-CF 3 -tetrazol-2-yl; 

R 4b , at each occurrence, is selected from H, CH 3 , and OH; 

RS, at each occurrence, is selected from CF 3 , C,^ alkyl, phenyl, and benzyl; 

15 

X is CH 2 or C(O); 

Y is selected from pyrrolidine and morpholino; and, 
20 r, at each occurrence, is selected from 0, 1 , and 2. 

6. A compound of Claim 5, wherein: 

25 A is selected from the group: phenyl, 2-pyridyI, 3-pyridyl, 2-pyrimidyl, 2-Cl-phenyl, 3-C1- 
phenyl, 2-F-phenyl, 3-F-phenyl, 2-methylphenyl, 2-aminophenyl, and 2- 
methoxyphenyl; and, 



30 



B is selected from the group: 2-(aminosulfonyl)phenyl, 2-(methylaminosulfonyl)phenyl, 1- 
pyrrolidinocarbonyl, 2-(methylsulfonyl)phenyl, 2-(N,N- 
dimethylaminomethyOphenyl, 2-(N-pyrrolidinylmethyl)phenyl, l-methyl-2- 
imidazolyl, 2-methyl-l-imidazolyl, 2-(dimethylaminomethyl>l-irnidazolyl, 2-(N- 
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(cyclopropylmethyl)aminomethyl)phenyl, 2-(N-(cyclobuty])aminomethyl)phmyl, 
2-(N-(cyclopentyl)aminomethyl)phenyl, and 2-(N-(3- 
hydroxypyrrolidinyI)methyl)phenyl. 

7. A compound of Claim 1, wherein the compound is selected from: 

1 -[4-Methoxyphenyl]-3-cyano-6-[2'-methylsulfonyl-3-fluoro-[ 1 , 1 ']-biphen-4-yl]- 1 ,4- 
dihydropyrazolo-[4,3-^/|-pyrimidine-5,7-dione; 

1 -^-MethoxyphenylJ-S-Cmethoxycarbonyiye-^'-aminosulfonyl-S-fluoro-t 1 , 1 f ]-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-t/|-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(aminocarbonyl>6-[2 '-aminosulfonyl-S-fluoro-f 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-^/]-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(methoxycarbonyl>6-[2 '-aminosulfonyl-f 1 , 1 ']-biphen-4-yl> 1 ,6- 
dihydropyrazolo-[4,3-rf]-pyrimidin-7-one; 

1 -[4-Methoxypheny l]-6-[2 '-aminosulfonyH 1 , 1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo~[4,3-rf]- 
pyrimidin-7-one-3-carboxylic acid; 

1 -^-Methoxyphenyll-S-Caminocarbonyl^-^'-aminosulfonyl-t 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-^]-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-cyano-6-[2 '-aminosulfonyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,6-dihydropyrazoIo-[4,3- 
*/]-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(aminomethyl>6-[2 '-aminosulfonyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[4,3-d]-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(ethoxycarbonyl)-6-[4-(2-methylimidazol- 1 '-yl)phenylj- 1 ,6- 
dihydropyrazolo-[4,3-J]-pyrimidin-7-one; 
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H4-Methoxyphenyl W ^ 

dihydropyrazolo-[4,3-^j- py ri midin . 7K)ne; 

5 H^Mea™*^^^^ 

dihydropyrazolo-^^-^-pyrimidin-y-one; 
tetrahydropyrazolo-^^-^-pyrimidin-T-one; 

) 

l-[4-MethoxyphenylJO-(a^^ g _ 
dihydropyrazolo[4,3-^-pyrimidin-7-one; 

l-[4-MethoxyphenyI]-3-cyano-6-[2'-Mpyrro]idinylmethyHlJ>biphen-4-yl]-l,6- 
dihydropyrazolo-[4 J 3-^-pyrimidin-7-one; 

yDphenylM^-dihydropyrazolo-H^-^J-pyrimidin-T-one; 

H2-Anunometh y lp^^ 

dihydropyrazolo-[4,3-^3-pyrimidin-7 -one; 

l-P-Aminoiminomethylphe^ 

tetrahydropyra2olo-[3,4-c]-pyridin-7-one; 

I -f 2 - Am »omethylphenyl>3-meth y l-6-[2'-a mi nosuIfony]-[l J l^ 
tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

HS-Aminobenzisoxazol-S'^ 

tetrahydropyrazoIo-[3,4-c]-pyridin-7-one; 

l-[4-Methoxyphenyl]-3-cyano-6-[2'- W -di m ethylamino m ethy^ 
dihydropyra2olo-[4,3-<l-pyrimidin-7-one; 
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1 -[4-MethoxyphenyI]-3-cyano-5-methyl-6-[2 '-^-dimethylaminomethyl-f 1 , 1 ']-biphen-4-yl]- 1 ,6 
dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

1 -[2-Aminomethylphenyl]-3-cyano-6-[2'-niethylsulfonyl-3-fluoro-[ 1 , 1 *]-biphen-4-yl]- 1 ,6- 
dihydropyrazoIo-[4,3-£Q-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-trifluoromethyl-4-methyl-6-[2'-aminosulfonyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,6- 
dihydropyrazolo-[3,4-t/)-pyridazin-7-one; 

1 -[4-Methoxyphenyl]-3-trifluoromethyl-4-methyI-6-[2 , -Ar-pyn-olidinylme^[ 1 , 1 ']-biphen-4-yl]- 
1 ,6-dihydropyrazolo-[3,4-<?]-pyridazin-7-one, 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-6-[4-(l-methylimidazol-2'-yl)phenyl]- 
l,6-dihydropyrazolo-[4,3-<|-pyrimidin-7-one; 

l-[4-Methoxyphenyl]-3-(ethoxycarbonyl>6-[2'-hydroxymethyl-3-fluoro-[l,r]-biphen-4- 
yl]- 1 ,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

1 -[4-Methoxyphenyl>3-(ethoxycarbonyl>6-[2 '-W-pyrrolidinylmethyl-S-fluoro-t 1,1']- 
biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-<|-pyrimidin-7-one; 

1^4-Methoxyphenyl]-3-(aminocarbonyl>6-[2'-A^pyirolidinylmethyl-3-fluoro-[l,l']- 
biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-<fl-pyrimidin-7-one; 

l-[4-Methoxyphenyl]-3-(aminoc^bonyl>6-[2'-(3-(R)-hydroxy-Mpyrrolidinylrnethyl>3- 
fluoro-[ 1 , 1 '3-biphen-4-yl]- 1 ,6-dihydropyrazolo-[43-^-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-(//-formylaminomethyl>6-[2 '-methylsulfonyl-3-fluoro-[ 1 , 1 ']- 
biphen-4-yl]- 1 ,6-dihydropyrazolo[4,3-i/l-pyrimidin-7-one; 

1 -[3- Aminobenzisoxazol-5 '-yl]-3-(ethoxycarbonyl)-6-[2 '-hydroxymethyl-[ 1 , 1 ']-biphen-4- 
yl]- 1 ,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one; 
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l-[3-AnunobenzisoxazoN5^yI]-3-(ethoxycari>onyl>6-[2'-Mpyn-olidinyImethyl-[lJ']- 
biphen-4-yl]- 1 ,6-dihydropyra2olo-f4,3-^-pyrimidin-7-one; 

l-[4-Methoxyphenyl>3-trifluoromethyl-7-[2'-methyl S ulfonyl.[lJ']-biphen 
tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

H4-Methoxyphenyl>3-trifluoromethy^ 

4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

H4-Methoxyphenyl]-3-trifluorome^ 

4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

H3-Aminobenzisoxazol-5'-yl]-3-trifto^ 

biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

l-P-Aminobenzisoxazol-S'-yl]^ 

biphen-4-yl]-4,5,6,7-tetrahydropyra2olo-[3,4-c]-a2epin-8-one; 

K3-Aminobenzi S oxazol-5'-yl]-3-^^^ 

biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-a 2 epin-8-one; 

I-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-7-[2'-(3-(/?)-hydroxy-7V- 
pyrroIidinyOmetoyHU ']-^^ 
8-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyI-7-[2'-(3-(/?)-hydroxy- J ?V- 

^yiroIidinyl)methyl-3-fluoro-[lJ']-biphen-4-ylH,5,6J-tetrahydrop y r^ 
c]-azepin-8-one; 

I -[3-Aminobenzisoxazol-5'-yl]-3^ 

[1,1 , ]-b'Phen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 
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l-[3-Aminobenzisoxazol-5'-y]]-3-trifluoromethyI-7-[2'-^-dimethyIarninomethyl-3-fluoro- 
[1,1 ']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-a2epin-8-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-7-[2'-iV-isopropylaminomethyl-3- 
5 fluoro-[ 1 , 1 ']-biphen-4-y]]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

1 -[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-(2-dimethylaminomethylimidazol- 1 '-yl>3- 
fluorophenyl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

1 0 1 -[4-Methoxyphenyl]-3-trifluoromethyl-7-[4-(imidazol- 1 '-yl>3-fluorophenyl]-4,5,6,7- 
tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

1 -[2-AminomethyIphenyl]-3-trifluoromethyl-7-[2'-methylsulfonyl-[l , 1 ']-biphen-4-yl]- 
4,5,6,7-tetrahydropyrazolo-[3,4-c]-azepin-8-one; 

15 

l-[3-Aminobenzisoxazol-5'-yl>3-me^ 

l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2M3K^-hydroxy-iV-pyrrolidinyl)methyl- 
20 t 1 > 1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

1 -[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2 '-^-isopropylaminomethyl-[ 1 , 1 ']-biphen-4- 
yl]- 1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

25 1 -[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-M^dimethylaminomethyl-[l ,r]-biphen- 
4-yl]- 1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-methylsulfonyl-[l,r]-biphen-4-yl]- 
l,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

30 

l-tS-Aminobenzisoxazol-S'-ylj-S-methyl-e-^'-methylsulfonyl-S-fluoro-flJ'j-biphen^- 
yl]- 1 ,4,5,6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 
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l-[2-Aininomethylphenyl>3-trifluoromethyl-6-[2'-methyIsulfonylO-fluoro-[lJ']-biphe^ 
4-yl> 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

H2-Aminomethylph OT yl^ 

4-yI]-l,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

142-Amino m ethylphenyl]-3-trifluoro m ethyl-6-[2'-methyIsulfonyl-[l > l]-biphen-4-yl]- 
l ) 4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

l-[2-Amino me thylphenyl]-3-trifluoromethyl-6-[2'-W^i me thylam 

[1,1 ']-biphen-4-yI]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

^"^"omethylphe^ 

3-fluoro-[l , 1 ']-biphen-4-yl]-l ,4 > 5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

l-[3-A m inobe^isoxazol-5'-yl]-3-trifluoromethyl-6-[2'-dimethylamino m 

[l,r]-biphen-4-yl]-l s 4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

l-[3-Aminoben2isoxazol-5'-yl]-3-trifluoromethyl-6-[2'-(3-(^)-hydroxy-^- 
P>™K<Knyl)methyl-3-fluo^ 

c]-pyridin-7-one; 

l-[3-Aminoben2isoxazol-5'-yl]-3-trifluoromethyl-6-[2'-(3-(^>hydroxy-^- 

pyn-olidinyl^ethyl-tlJ^-biphen-^yU-lAS^-tetrahydropyrazo^ 
7-one; 

^-Aminobenzisoxazol-S'-ylJ-S-triH^^ 

[1,1 ']-biphen-4-yl]- 1 ^^^-tetrahydropyrazolo-fS^-cj-pyridin^-one; 

'^-^"obenzisoxazol-S^S-trifl^^^^ 

3-fluoro-[lJ']-biphen-4-yl]-l,4,5 s 6-t e trahydropyra2olo-[3,4-c]-pyridin-7-one; 
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l-[3-Aminoben2isoxa2ol-5'-yl]-3-trifluoromethyl-6-[2 , -//-pyrrolidinomethyl-3-fluoro- 
[1,1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-6-[2'-oximinomethyl-3-fluoro-[ 1 , 1']- 
5 biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

l-[4-Methoxyphenyl]-3-trifluoromethyl-6-[2'-(3-(^)-hydroxy-^-pyrrolidinyl)methyl-3- 
fluoro-[ 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

1 0 1 -[S-Aminomethylphenyll-S-trinuoromethyl-e-fa'-methylsulfonyl-S-fluoro-f 1 , 1 ']-biphen- 
4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

1 -[4-Methoxyphenyl]-3-[(imidazol- 1 -yl)methyl]-5-methyl-6-[(2'-iV-pyrrolidinylmethyl- 
[1,1 ']-biphen-4-yl)]-l ,6-dihydropyrazolo-[4,3-^/]-pyrimidin-7-one; 

1 -[4-Methoxyphenyl]-3-[(tetrazol- 1 -yl)methyl>5-methyl-6-[(2'-^-pyrrolidinylmethyl- 
[1,1 ']-biphen-4-yl)]- 1 ,6-dihydropyrazolo-[4,3-^/]-pyrimidin-7-one; 

l-[4-Methoxyphenyl]-3-[(tetra2ol-2-yl)methyl]-5-methyl-6-[(2'-iV-pyrTolidinylmethyl- 
[1,1 ']-biphen-4-yI)]- 1 ,6-dihydropyrazolo-[4,3- J]-pyrimidin-7-one; 

1 -[3-Aminobenzisoxazol-5'-yl]-3,5-dimethyl-6-[2'-jV-diinethylaminomethyl-[ 1,1']- 
biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-c?]-pyrimidin-7-one; 

1 -[3-Aminobenzisoxazol-5 > -yl]-3-methyl-6-[2'-^A^ -dimethylaminomethyl-[l , 1 ']-biphen- 
4-yl]- 1 ,6-dihydropyrazolo-[4,3-^-pyrimidin-7-one; 

1 -[3-Afninobenzisoxazol-5'-yI]-3-methyl-6-[2 , -//-isopropylaminomethyl-[ 1,1 ']-biphen-4- 
yl]- 1 ,6-dihydropyrazolo-[4,3-<af)-pyriiiiidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2'-(3-(/f)-hydroxy-jV-pyrrolidinyl)methyl- 
[1,1 ']-biphen-4-yl]-l ,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one; 
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l-IS-Aminobenzisoxazol-S'-ylJO-methyl-e-^^.S-dihydroimidazol-r-y^phenyl]-!^- 
dihydropyrazolo- [4,3 -^-pyrimidin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2 '-^-(cyclopropylmethyl)aminome^ 
[1,1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-c0-pyriniidin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[2 '-A/-pyrrolidinylmethyl-[ 1 , 1 ']-biphen-4-yl]- 
l,6-dihydropyrazolo-[4,3-rf]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl-6-[2M^ 

[1,1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-<fl-pyrimidin-7-one; 

l-[3-Aminobeii2isoxa2ol-5'-yl]-3,5-dimethyl-6-[2'-(3-(^)-hydroxy-A^pyrrolidinyl)methy^ 
[1,1 ']-biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-*fl-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoro^ 

biphen-4-yl]- 1 ,6-dihydropyrazolo-[4,3-</]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5^yl]-3-trifl^^ 

biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[4,3-i/]-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoromethyl-6-[2'-(3-(^)-hydroxy-^/- 

pyirolidinyl)methyl-[ 1 , 1 ']-biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazolo-[4,3-e/]- 
pyrimidin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-6-[2 '-(3-(5)-hydroxy-A/- 

pyrrolidinyl)methyl-[ 1 , 1 ']-biphen-4-ylj- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin- 
7-one; 

l-[3-Aminoben2isoxazol-5'-yl]-3-trifluoromethyl-6-[2'-A^-(pyrrolindinyl)methyl-[l,r]- 
biphen-4-y]]- 1 ,4,5,6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 
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1 -[3-Aminobenzisoxazol-5'-yl]-3-tri 1 , 1 ']- 

biphen-4-yl]- 1 ,4,5,6-tetrahydropyrazoIo[3,4-c]-pyridin-7-one; 

l-P-Aminobenzisoxazol-S'-yl^-trifl^^ 
5 biphen-4-y]]- 1 ,4,5,6-tetrahydropyrazolo[3,4-c]-pyridin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-trifluoro^ 

fluoro-[ 1 , 1 ']-biphen-4-yl]-4,5,6,7-tetrahydropyrazolo-[3,4-c]azepin-8-one; 

1 0 1 -[3-Aminobenzisoxazol-5 '-yl]-3-trifluoromethyl-7-[(3 '-//-pyrrolidinylmethyl>3-fluoro- 
[1,1 ^-biphen^-ylJ^^^J-tetrahydropyrazolo-tS^-cjazepin-S-one; 

1 -[4-Methoxyphenyl]-3-trifluoromethyl-7-[(3 '-Af-pyrrolidinylmethyl>[ 1 , 1 ^-biphen^-yl]- 
4,5 5 6,7-tetrahydropyrazoIo[3,4-c]azepin-8-one; 

15 

1 -[4-Methoxyphenyl]-3-trifluoromethyl-7-[(3 '-^dimethylaminomethylH 1 , 1 ']-biphen-4- 
yl]-4,5,6,7-tetrahydropyrazolo-[3,4-r]azepin-8-one; 

1 -[4-Methoxyphenyl]0-trifluoromethyl-7-[4-benzimidazol- r-yI-3-fluorophenyl]-4,5,6,7- 
20 tetrahydropyrazolo-[3,4-c]azepin-8-one; 

l-[3-Aminobenzisoxazo-5'-yl]-3-trifluo^ 

[1,1 'l-biphen-^-yll^J-dihydropyrazolo-fSAclazepin-S-one; 

25 H3-Aminobenzisoxazo-5'-yl]-3-triflu^^^ 

fluoro-[l , 1 ']-biphen»4-yl]-6,7-dihydropyrazolo[3,4-c]azepin-8-one; 

l-[3-Afaiinobenzisoxazo-5 , -yl]-3-trifluoromethyl-7-[(2 , -N-(R)-3- 

hydroxypyrrolidinylmethyl)-3-fluoro-[ 1 , 1 ']-biphen-4-yl]-6,7-dihydropyrazolo[3,4. 
30 c]azepin-8-one; 
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l-[3-Aminoben2isoxazo-5'-yl]-3-trifluoromethyl-7-[(2'-/^-(/?)-3- 

hydroxypyn-olidinylmethyl>[ 1 , 1 ']-biphen-4-yI]-6J-dihydropyrazolo-[3,4-c]azepii 
8-one; 

1 -[3-Aminobenzisoxazo-5 '-yl]-3-trifluoromethyl-7-[(2'-^-dimethylaminomethyl>[ 1,1']- 
biphen-4-yl]-6,7-dihydropyrazolo-[3,4-c]azepin-8-one; 

H4-Meftoxyphenyl>3-trifluoromeftyl-7^ 

6,7-dihydropyrazolo-[3,4-c]azepin-8-one; 

l-[4-MethoxyphenyI]-3-trifluoromethyl-7-[(2'-Ar,Mdimethylaminomethyl>[l,r]-biphen^ 
4-yl]-6,7-dihydropyrazolo-[3,4-c]azepin-8-one; 

l[4-MethoxyphenyI]-3-trifluoromethyl-6-[(4-aminomethyl)phenyl]-l,4,5,6- 
tetrahydropyrazolo-[3,4-c]pyridm-7-one; 

1 -[3-Aminomethylphenyl>3-methyl-6-[(2'-A^((3-(5)-hydroxy)py I Tolidinyl) methyHU']- 
biphen-4-yl)]- 1 ,4,5 ) 6-tetrahydro-7H-pyrazolo-[3,4-c]-pyridin-7-one; 

1 -[3-Aminomethylphenyl]-3.methyl-6-[(2 '-methylsulfonyl-[ 1 , 1 ']-biphen-4-yl)]- 1 ,4,5,6- 
tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one; 

1 -[3-Aminobenzisoxazol-5 '-yl]-3-methyl-6-[(3-fluoro-2 '-W-(3 (S)- 

hydroxy)pyiTolidinylmethyl-[ 1 , 1 ']-biphen-4-yl)]- 1 ,4,5,6-tetrahydro-7H- 
pyrazolo[3 ,4-c]pyridin-7-one; 

l-[3-Aminoben2isoxa2ol-5'-yl]-3-methyl-6-[(3-fluoro-2'-A^pyrrolidinylmethyl-[l,r]- 
' biphen-4-yl)]-l ,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]pyridin-7-one; 

l-[l-Aminoisoquinolin-7'-yl]-3-trifl^ 

1 ,4,5,6-tetrahydropyrazolo-[3 ,4-c]-pyridin-7-one; 
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1 -[3-Aminobenzisoxazol-5 5 -yI]-3-methyI-6-[4-(2-methyHmidazol- 1 *-yl)phenyI]- 1 ,6- 
dihydropyrazolo-[4,3-«Q-pyrimidin-7-one; 

l-[3-Aminobenzisoxazol-5'-yl]-3-methyl^ 
5 2-fluorophenyl]- 1 ,6-dihydropyrazolo[4,3-^-pyrimidin-7-one; 

1 -[3-Aminobenzisoxazol-5 , -yl]-3-trifluoromethyl-6-[4-(2- 

(dimethylaminomethyl)imidazol- 1 '-ytyphenyl]- 1 ,6-dihydropyrazolo-[4,3-rf|- 
pyrirnidin-7-one; and, 

10 

l-[3-Aminobenzisoxazol-5'-yl]-3-met^ 

2-fluorophenyl]-l,4,5 > 6-tetrahydropyrazolo-[3,4-c]-pyridin-7-one; 

or a pharmaceutically acceptable salt form thereof. 

15 

8. A compound selected from the group: 




20 
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or a stereoisomer or phannaceutically acceptable salt thereof, wherein compounds of the 
above formulas are substituted with 0-2 R 3 ; 

5 

G is a group of formula I or II: 




I II 

10 

ring D is selected from -(CH 2 ) 3 -, -(CH 2 ) 4 -, -CH 2 N=CH-, -CH 2 CH 2 N=CH-, and a 5-6 
membered aromatic system containing from 0-2 heteroatoms selected from the 
group N, O, and S, provided that from 0-1 O and S atoms are present; 

1 5 ring D, when present, is substituted with 0-2 R; 

E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and pyridazinyl, substituted with 
0-1 R; 
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R is selected from CI, F, Br, I, OH, C,. 3 alkoxy, NH 2 , NH(C,. 3 alkyl), N(C,. 3 alkylfc, 
CH 2 NH 2 , CH 2 NH(C,. 3 alkyl), CH 2 N(C,_ 3 alkyl) 2 , CH 2 CH 2 NH 2 , 
CH 2 CH 2 NH(Cj. 3 alkyl), and CH 2 CH 2 N(Cj. 3 alkyl^; 

5 alternatively, ring D is absent; 

when ring D is absent, ring E is selected from phenyl, pyridyl, pyrimidyl, pyrazinyl, and 
pyridazinyl, and ring E is substituted with R" and R'; 

10 R» is selected from F, CI, Br, I, OH, Ci _ 3 alkoxy, CN, C(=NR»)NR7r9, 

NHC(=NR8)NR7R9 NR8CH(=NR7), C(0)NR7r8, (CR8R9) t NR7R8, SH , C,. 3 
alkyl-S, S(0)R3b, S(0) 2 R3a S(0) 2 NR2R2a > and 0 CF 3 ; 

R' is selected from H, F, CI, Br, I, SR 3 , C0 2 R3, N0 2 , (CH 2 ) t OR3, C,_4 alkyl, OCF 3 , CF 3 , 
15 C(0)NR7R8 5 and (CR 8 R 9 )tNR 7 R 8 ; 

alternatively, R» and R' combine to form methylenedioxy or ethylenedioxy; 
Z is N or CRla; 

20 

Zl is S, 0,orNR3; 

Z2 is selected from H, Ci^, alkyl, phenyl, benzyl, C(0)R3, and S(0)pR3c ; 

25 Rla is se ie C ted from H, -(CH 2 ) r Rr, -CH=CH-Rl\ NCH 2 R»", OCH 2 Rl", SCH 2 Rl" 
NH(CH 2 ) 2 (CH 2 ) t Rl*, 0(CH 2 ) 2 (CH 2 ) t Rl', and S(CH 2 ) 2 (CH 2 ) t Rr ; 

R 1 * is selected from H, C,_ 3 alkyl, F, CI, Br, I, -CN, -CHO, (CF 2 ) r CF 3 , (CH 2 ) r OR2, 
NR2R2a, C (0)R2c, OC(0)R2, (CF 2 ) r C0 2 R2c, S (0)pR2b NR2(CH 2 ) r OR2, 
C(=NR2c )NR 2 R 2 a> N R2 C (0)R2b N R2 C (0)R3, NR2 C (0)NHR2b, NR2 C (0) 2 R2a, 
OC(0)NR2a R 2b C (0)NR2R2 a> C(0)NR2(CH 2 ) r 0R2, S0 2 NR2R2 aj N R2 S 0 2 R2b 
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C3.6 carbocyclic residue substituted with 0-2 R 4a , and 5-10 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R 4a ; 

5 R 1 " is selected from H, CH(CH 2 OR2) 2 , C(0)R2c, C(0)NR2R2a s S(0)R2b S(0) 2 R2b and 
S0 2 NR2R2a ; 

R 2 , at each occurrence, is selected from H, CF 3 , Ci. 6 alkyl, benzyl, C 3 . 6 carbocyclic 

residue substituted with 0-2 R 4b , a C 3 _ 6 carbocyclic-CH 2 - residue substituted with 
0 0-2 R 4b and 5-6 membered heterocyclic system containing from 1-4 heteroatoms 

selected from the group consisting of N, O, and S substituted with 0-2 R 4b ; 

R2a, at each occurrence, is selected from H, CF 3 , Ci_ 6 alkyl, benzyl, C 3 _ 6 carbocyclic 

residue substituted with 0-2 R 4b , and 5-6 membered heterocyclic system containing 

> from 1-4 heteroatoms selected from the group consisting of N, O, and S substituted 
with 0-2 R 4b ; 

R 2b at each occurrence, is selected from CF 3 , Ci_4 alkoxy, Cj.6 alkyl, benzyl, C 3 . 6 
carbocyclic residue substituted with 0-2 R 4b , and 5-6 membered heterocyclic 

> system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R 4b ; 

R2c, at each occurrence, is selected from CF 3 , OH, Ci_4 alkoxy, Ci_ 6 alkyl, benzyl, C 3 . 6 
carbocyclic residue substituted with 0-2 R 4b , and 5-6 membered heterocyclic 
system containing from 1-4 heteroatoms selected from the group consisting of N, 
O, and S substituted with 0-2 R 4b : 

< 

alternatively, R2 and R 2 *, together with the atom to which they are attached, combine to 
form a 5 or 6 membered saturated, partially saturated or unsaturated ring 
substituted with 0-2 R 4b and containing from 0-1 additional heteroatoms selected 
from the group consisting of N, O, and S; 
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R 3 , at each occurrence, is selected from H, C|_4 alky], and phenyl; 

R 3a , at each occurrence, is selected from H, Cj^ allcyl, and phenyl; 

R 3b , at each occurrence, is selected from H, allcyl, and phenyl; 

R 3c , at each occurrence, is selected from alkyl, and phenyl; 

A is selected from: 

C3.10 carbocycHc residue substituted with 0-2 R 4 , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4 ; 

B is selected from: 

X-Y, NR 2 R 2a , C(=NR2)NR2R2a NR2C(=NR2)NR2R2a s 
C3-10 carbocyclic residue substituted with 0-2 R 4a , and 

5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4a ; 



X is selected from Q.4 alkylene, -CR2(CR2R2b)( CH2 ) r -C(O)-, -C(=NRl>, 

-CR2(NR>"R2). j -CR2(OR2)-, -CR2(SR2)-, -C(0)CR2R2a. ) -CR2R2a C (0), -S(0)p-, 
-S(0) p CR2R2a. j -CR2R2a S(0)p ., -S(0) 2 NR2-, -NR2S(0) 2 -, -NR2S(0) 2 CR2R2a_ > 
-CR2R2a S(0 ) 2 NR2-, -NR2S(0)2NR2-, -C(0)NR2-, -NR2C(0)-, 
-C(0)NR2CR2R2a. ) -NR2 C ( 0 )CR2R2a. j -CR2R2a C(0 )NR2-, -CR2R2a NR 2 C (0)-, 
-NR2C(0)0-, -OC(0)NR2-, -NR2C(0)NR2-, -NR2-, -NR2CR2R2a. ) - C R2 R 2a NR 2. j 
, O, -CR2R2aO-, and -OCR2R2a_ ; 

Y is selected from: 
CH 2 NR2R2a- 

CH 2 CH 2 NR2R2a ; 

C3.10 carbocyclic residue substituted with 0-2 R 4 a, and 
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5-10 membered heterocyclic system containing from 1-4 heteroatoms selected from 
the group consisting of N, O, and S substituted with 0-2 R 4a ; 

R 4 , at each occurrence, is selected from H, =0, (CH 2 ) r OR 2 , F, CI, Br, I, Q.4 alkyl, -CN, 
5 N0 2 , (CH 2 ) r NR2R2a, (CH 2 )rC(0)R2 c , NR2C(0)R2b C(0)NR 2 R2a > 

NR2C(0)NR2R2a } C(=NR2)NR2R2a C(=NS(0) 2 R5)NR2R2a, 
NHC(=NR2)NR 2 R2a > C(0)NHC(=NR 2 )NR 2 R2a S0 2 NR 2 R2a > NR 2 S0 2 NR2R2a 5 
NR2S0 2 -C M alkyl, NR2S0 2 R5, S(0) p R 5 , (CF 2 ) r CF 3 , NCH 2 R»", OCH 2 R>", 
SCH 2 Rl", N(CH 2 ) 2 (CH 2 ),R«\ 0(CH 2 ) 2 (CH 2 ) t Rl\ and S(CH 2 ) 2 (CH 2 ) t Rl'; 

10 

alternatively, one R 4 is a 5-6 membered aromatic heterocycle containing from 1-4 
heteroatoms selected from the group consisting of N, O, and S; 

R 4a , at each occurrence, is selected from H, =0, (CH 2 ) r OR 2 , (CH 2 )r-F, (CH 2 )r-Br, (CH 2 ) r 
1 5 CI, CI, Br, F, I, C M alkyl, -CN, N0 2 , (CH 2 ) r NR 2 R2a > (CH 2 ) r C(0)R2c, 

NR2C(0)R2b C(0)NR2R2a 5 (CH 2 ) r N=CHOR3, C(0)NH(CH 2 ) 2 NR2R2a > 
NR2C(0)NR2R2a > C(=NR2)NR2R2a, NHC(=NR2)NR2R2a > S0 2 NR2R2a 
NR2S0 2 NR2R2a j NR2S0 2 -Ci_4 alkyl, C^NHSCVQ^ alkyl, NR2S0 2 R*, 
S(0) p R5, and(CF 2 ) r CF 3 ; 

20 

alternatively, one R 4a is a 5-6 membered aromatic heterocycle containing from 1-4 

heteroatoms selected from the group consisting of N, O, and S substituted with 0-1 

R 5 ; 

25 R 4 b, at each occurrence, is selected from H, =0, (CH 2 ) r OR3, F, CI, Br, I, Q.4 alkyl, -CN, 
1 N0 2 , (CH 2 ) r NR3R3a, (CH 2 ) r C(0)R3, (CH 2 ) r C(0)OR3c, NR3C(0)R3a, 
C(0)NR3R3a } NR3C(0)NR3R3a } C(=NR3)NR3R3a 5 NR3C(=NR3)NR3R3a s 
S0 2 NR3R3a 5 NR3S0 2 NR3R3a, NR3S0 2 -C M alkyl, NR3S0 2 CF 3 , NR3S0 2 - 
phenyl, S(Q)pCF3, S(0) p -Ci_ 4 alkyl, S(Q)p-phenyl, and (CF 2 ) r CF 3 ; 
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R 5 , at each occurrence, is selected from CF 3 , C,. 6 alky], phenyl substituted with 0-2 R6 
and benzyl substituted with 0-2 R 6 ; 

R<\ at each occurrence, is selected from H, OH, (CH^R^ halo, C,_4 alkyl, CN, NO,, 
5 (CH 2 ) r NR2R2a >(CH2)rC(0)R2 b NR 2 C(0 )R2b N R2 C (0)NR2 R 2a C (=NH)NH 2 , 

NHC(=NH)NH 2 , S0 2 NR2R2a N R2 S 0 2 NR2 R 2a Md NR2 S 0 2 C^ alkyl; 

R? at each occurrence, is selected from H, OH, C M alkyl, C N6 alkylcarbonyl, C,. 6 

alkoxy, alkoxycarbonyl, (CH 2 ) n -phenyl, C 6 . 10 aryloxy, Qmo aryloxycarbonyl, 
0 Quo arylmethylcarbonyl, C 2 _4 alkylcarbonyloxy C M alkoxycarbonyl, Q- 10 

arylcarbonyloxy C,^ alkoxycarbonyl, C,. 6 alkylaminocarbonyl, 
phenylaminocarbonyl, and phenyl alkoxycarbonyl; 

R 8 , at each occurrence, is selected from H, C,^ alkyl and (CH 2 ) n -phenyl; 

alternatively, R7 and R« combine to form a 5 or 6 membered saturated, ring which 

contains from 0-1 additional heteroatoms selected from the group consisting of N, 
O, and S; 

R 9 , at each occurrence, is selected from H, C N6 alkyl and (CH 2 ) n -phenyl; 

n, at each occurrence, is selected from 0, 1 , 2, and 3; 

m, at each occurrence, is selected from 0, 1 , and 2; 

p, at eaeh occurrence, is selected from 0, 1, and 2; 

r, at each occurrence, is selected from 0, 1 , 2, and 3; 

s, at each occurrence, is selected from 0, 1, and 2; and, 

t, at each occurrence, is selected from 0, 1 , 2, and 3. 
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9. A compound according to Claim 8, wherein the compound is selected from the 

group: 

5 
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CH 2 NH 2 
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10 



15 




NH 2 




NH 2 








6 


65 


NH, 




NH 2 


NH 2 




0 


6 - 


06 












A is selected from one of the following carbocyclic and heterocyclic systems which are 
substituted with 0-2 R 4 ; 

Phenyl, piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl, morpholinyl 
th,ophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, isoxazolyl, faiazolyl, isothiazolyl, 
pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl, ' 
1,2,4-oxadiazoIyl, 1 ,2,5-oxadiazolyl, 1 ,3,4-oxadiazolyl, 1 ,2,3-thiadiazoIyl, ' 
1,2,4-thiadiazolyl, 1 ,2,5-thiadiazolyl, 1 ,3,4-thiadiazoIyl, 1,2,3-triazolyl, 
1,2,4-triazolyI, 1 ,2,5-triazolyl, 1,3,4-triazoIyl, benzofuranyl, benzothioruranyl 
mdolyl, benzimidazolyl, benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, 
benzisothiazolyl, and isoindazolyl; 

B is selected from: H, Y, X-Y; 
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X is selected from C1-4 alkylene, -C(O)-, -C(=NR)-, -CR2(NR2R2a)_, -C(0)CR 2 R2a_ ) 

-CR2R2a C (0), -C(0)NR2-, -NR2C(0)-, -C(0)NR2CR 2 R2a. ) -NR2C(0)CR2R2a_ 5 
-CR2R2a C (0)NR2-, -CR2R2a NR 2 C (0)-, -NR2C(0)NR2-, -NR2-, -NR 2 CR 2 R2a- j 
_ C R2 R 2a NR 2. ) o, -CR2R2a 0 -, and -OCR2R2a. ; 

5 

Y is CH 2 NR2R2a or CH 2 CH 2 NR2R2a ; 

alternatively, Y is selected from one of the following carbocyclic and heterocyclic systems 
which are substituted with 0-2 R 4a ; 

1 0 cyclopropyl, cyclopentyl, cyclohexyl, phenyl, piperidinyl, piperazinyl, 

pyridyl, pyrimidyl, furanyl, morpholnyl, thiophenyl, pyrrolyl, pyrrolidinyl, 
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl, 1 ,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 

15 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, 1 ,2,5-triazolyl, 

1,3,4-triazolyl, benzofuranyl, benzothiofuranyl, indolyl, benzimidazolyl, 
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl, benzisothiazolyl, and 
isoindazolyl; 

20 alternatively, Y is selected from the following bicyclic heteroaryl ring systems: 




K is selected from O, S, NH, and N; and, 
25 s is 0. 
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15 



10. A pharmaceutical compositions, comprising: a pharmaceutical^ acceptable 
carrier and a therapeutically effective amount of a compound of Claim 1, 2, 3, 4, 5, 6, 7, 8, 
or 9 or a pharmaceutical^ acceptable salt form thereof. 



1 1 . A method for treating or preventing a thromboembolic disorder, comprising: 
administering to a patient in need thereof a therapeutically effective amount of a 

compound of Claim 1 , 2, 3, 4, 5, 6, 7, 8, or 9 or a pharmaceutical ly acceptable salt form 
thereof. 



12. A compound of Claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 for use in therapy. 



13. Use of compound of Claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 for the manufacture of 
medicament for the treatment of a thromboembolic disorder. 
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